FAA-E-2492/2b

February 10, 1989

SUPERSEDI NG

FAA-E~2492/2a,6/24/75
and

Amendnent 1, 5/15/78

DEPARTMENT OF TRANSPORTATION

FEDERAL AVIATION ADMINISTRATION
SPECIFICATION

TURNKEY FACI LI TY ESTABLI SHVENT FOR | NSTRUVENT LANDI NG SYSTEM
PART 2 SYSTEM EQUI PMENT REQUI REMENTS






FAA-STD-021a
August 17, 1987

Specification Change Notice (SCN)

1. Originator Name and Address 2. 3.Codeldent | 4.5pecNo.
M ke Rivers D Proposed FAA-E-2492/2b

APS-440 5. Code Ident 6. SCN No.
cX Approved 001

7. System Designation | 8. Related ECP/NCP No. 9. Contract No.

10. Procuring Activity
ILS NCP 11415

N/A

I 1. Configuration Item Nomenclature 12. Effectivity N/a

This notice informs recipients that the specification identified by the number (and revision
letter) shown in block 4 has been changed. The pages changed by this SCN (being those
furnished herewith) carry the same date as this SCN. The page numbers and dates listed
below in the summary of changed pages, combined with nonlisted pages of the original
issue of the revision shown in block 4, constitute the current version of this specification.

13. SCN No. 14. Pages Changed (Indicate Deletions) s* | ax 15. Date

001 Complete revi sion of Specification

FAA-E-2492/2a X 2/10/89

16. Technical Concurrence

17. Date
—2Zz77 - e SET

*"$* Indicates Supercedes Earlier Page; “A” Indicates Added Page

G7099-4




FAA-STD-021a
August 17, 1987

Specification Change Notice (SCN)

1. Originator Name and Address 2. 3.Codeldent | 4.5pecNo.
M ke Rivers D Proposed FAA-E-2492/2b

APS-440 5. Code Ident 6. SCN No.
cX Approved 001

7. System Designation | 8. Related ECP/NCP No. 9. Contract No.

10. Procuring Activity
ILS NCP 11415

N/A

I 1. Configuration Item Nomenclature 12. Effectivity N/a

This notice informs recipients that the specification identified by the number (and revision
letter) shown in block 4 has been changed. The pages changed by this SCN (being those
furnished herewith) carry the same date as this SCN. The page numbers and dates listed
below in the summary of changed pages, combined with nonlisted pages of the original
issue of the revision shown in block 4, constitute the current version of this specification.

13. SCN No. 14. Pages Changed (Indicate Deletions) s* | ax 15. Date

001 Complete revi sion of Specification

FAA-E-2492/2a X 2/10/89

16. Technical Concurrence

17. Date
—2Zz77 - e SET

*"$* Indicates Supercedes Earlier Page; “A” Indicates Added Page

G7099-4




Section

NN
1

W W N

N

N =

2-3.3

2-3.4.4

FAA-E-2492/2b

TABLE OF CONTENTS

Contents

Il
(]
(¢4

Scope of Part 2......... . . . . . . ..
Classification.................................
Applicable Docunents ............. ...
Equi pment to be furnished.....................
Definitions ... ... .. . . .
Category | ILS...........................
Category Il ILS............ ... ...........
Category Il ILS.........................

OO~~~ ~NUT N

Standard Gide Slope Signal .............. ...
Standard Localizer Signal ................ ...
Capture Effect Configuration............. .9
Failure ... ... ..9
Module ... ..9
Continuity of Service.................... .9
CGeneral SystemRequirements.............ccounn... 11
Accessability......... .. i 11
OperatingControls.........couivevriennnnnnnn 11
Mechanical Controls.........covvireennnnnnn. 12
ElectronicControls.........c.ciuiivinnnnnnnn.. 12
El ectronagnetic Interference (EMI) control..1l 3
Interchangeability.............. ..o it 13
Mai ntai nability of Electronic Equipment..... 13
Corrective Mai ntenance Requirements......... 13
Preventive Mai ntenance Requirements......... 14
Reliability of Electronic Equipment......... 14
ServiceConditions. ... .ovuieiiinnnennnnnnnn 14
Test Points and Test Facilities............. 15
Local Status Indicators...........ccuoveuuune 15
Tool s and Test Equipment.................... 15
SolidStateDesign..........civiiiiiinnnonn, 16
Printed WringBoards.........ccvivevurennnn. 16
ANt eNNASUPPOTtS. ..o v it ittt i it e e 16
Qutput Circuit Protection..............v.... 17
Transient Protection............ccuveevnnn... 17
Det ai | ed Equi prent Requirements.................. 19
VHF Localizer Station..............ccoiiiinenn.. 19
StationPerformance. ..........ouvveeunennnns 19
Aut omat i ¢ Changeover........ et 21
Localizer AntennaArray.........oevvvennnenn 25
QbstructionLights.......cvviiineennnnnn.. 27
REDi stributionUnit.............. ..., 27
Integral Monitoring......................... 28
LocalizerMonitor..........coiviiieiinnnnens 29
Fault Conditions............c.cuiinuinnnn... 30
UHF Gide Slope Station.........cuevvrieennnnnnnnn 31
Nul I Reference dide Slope Station.......... 31
Si deband Reference Glide Slope Station.. ... .32
Capture Effect dide Slope Station.......... 32
Gide Slope Station Performance............. 32



oo

FAA-E-2492/2b

(o)

Aut omati ¢ Changeover Unit............cvvenunn 33
Cearance Transmitter.......ccouveeinnnnennnns 37

Si deband Reference System..........ccov.uvenn 37

Capture Effect System.........covuviinnnnn 38

Aide Slope Antenna Array.........ceuvveesenn 40

Coaxial Cable. . ..vviiiiiinereenoensnnneannas 41

Antenna I ntegral Monitoring................. 41

ANt ennaBeatersS. . v eteresononennnnsnns 49
AntennaMounting. .....ooiiiiiiiiiiiiiaan 49

Safety Cinbing Equipment................... 42

dide SlopeMonitor........coviiieiiinennnn 43

Fault Conditions.........ccvviiiiininnnnennn 4y

.5 VHF Marker Beacon Station..........covveevnennnnn 4 6
Mar ker Beacon Station Performance........... 46

Mar ker Beacon Transmitter................... 49
IdentificationKeyer........ovvvvvineennnn.. 50

Mar ker Beacon Transmitting Antenna.......... 50

Mar ker Beacon Monitor Antenna............... 50

Mar ker Beacon Monitor...........ccvvvevnunnn. 50

Mar ker Beacon Standby Power................. 51

Control Equipment........iuvininiennneennnnennnnn 52

.7 Renote Status Indication and Control............. 53
ILSStatus Unit. ..ttt 54

CoNtrol Lines. ... ccuoiee it eernnneonannanns 55

Renmot e status indication equipment.......... 55

Localizer Far Field Monitor........... .. oonn. 57

Far field nonitor receiver performance...... 57

Moni tor Enclosure and Battery Shelter....... 59

Monitor Primary and Standby Power........... 59

Monitor Fail-safe........covvniininennannann 60

.1 Docunentation To Be Furnished.................... 6 1
Drawings. ... .ot annanaeaens 61

Del i very of Documentation................... 62

1 Confi guration Management Program................. 63
Configuration Managenment Plan............... 6 3
ConfigurationAudits...........ocvivvvennn. 63
SiteSpareBoards. ......c.ovivierieiiaeriiiaaeas 64
INStruCtioN BooKS. . v vvreneee oo reesnnneaassnns 64

Qual ity Assurance, Reliability, Availability..... 65
Calculations.......ooeeeviinnnennuneenenanns 65

Equi pment Testing Requirements.............. 65
ReliabilityProgram........coiuieuennennrvneennns 65
Reliability ProgramPlan.............convunnn 65
Reliability Analysis........ccovviiinnennn. 65
Reliability ProgramReview.................. 66
Reliability ProgramReports.........ccvvunnn 66
Maintainabi ity Program.........cocveeineennennn. 67

.3 Fail-safe Denpbnstration Plan............cccvunn.. 67
2-4.1 Testing Traceability Matrix................... 6y
Preservation and Packaging.........ocviiveeennnnn 81
Training.......ovtt ittt nnernneeennes 83
Scope of Training..........cvvuiinvinennnn 83
TrainingGoals. .coouveninennnniieananns 83
TrainingSchedule.........c.oviiniiiennnens 84

Equi prent for Training.............c.ovvunnn 8 4



oo

FAA-E-2492/2b

(o)

Aut omati ¢ Changeover Unit............cvvenunn 33
Cearance Transmitter.......ccouveeinnnnennnns 37

Si deband Reference System..........ccov.uvenn 37

Capture Effect System.........covuviinnnnn 38

Aide Slope Antenna Array.........ceuvveesenn 40

Coaxial Cable. . ..vviiiiiinereenoensnnneannas 41

Antenna I ntegral Monitoring................. 41

ANt ennaBeatersS. . v eteresononennnnsnns 49
AntennaMounting. .....ooiiiiiiiiiiiiiaan 49

Safety Cinbing Equipment................... 42

dide SlopeMonitor........coviiieiiinennnn 43

Fault Conditions.........ccvviiiiininnnnennn 4y

.5 VHF Marker Beacon Station..........covveevnennnnn 4 6
Mar ker Beacon Station Performance........... 46

Mar ker Beacon Transmitter................... 49
IdentificationKeyer........ovvvvvineennnn.. 50

Mar ker Beacon Transmitting Antenna.......... 50

Mar ker Beacon Monitor Antenna............... 50

Mar ker Beacon Monitor...........ccvvvevnunnn. 50

Mar ker Beacon Standby Power................. 51

Control Equipment........iuvininiennneennnnennnnn 52

.7 Renote Status Indication and Control............. 53
ILSStatus Unit. ..ttt 54

CoNtrol Lines. ... ccuoiee it eernnneonannanns 55

Renmot e status indication equipment.......... 55

Localizer Far Field Monitor........... .. oonn. 57

Far field nonitor receiver performance...... 57

Moni tor Enclosure and Battery Shelter....... 59

Monitor Primary and Standby Power........... 59

Monitor Fail-safe........covvniininennannann 60

.1 Docunentation To Be Furnished.................... 6 1
Drawings. ... .ot annanaeaens 61

Del i very of Documentation................... 62

1 Confi guration Management Program................. 63
Configuration Managenment Plan............... 6 3
ConfigurationAudits...........ocvivvvennn. 63
SiteSpareBoards. ......c.ovivierieiiaeriiiaaeas 64
INStruCtioN BooKS. . v vvreneee oo reesnnneaassnns 64

Qual ity Assurance, Reliability, Availability..... 65
Calculations.......ooeeeviinnnennuneenenanns 65

Equi pment Testing Requirements.............. 65
ReliabilityProgram........coiuieuennennrvneennns 65
Reliability ProgramPlan.............convunnn 65
Reliability Analysis........ccovviiinnennn. 65
Reliability ProgramReview.................. 66
Reliability ProgramReports.........ccvvunnn 66
Maintainabi ity Program.........cocveeineennennn. 67

.3 Fail-safe Denpbnstration Plan............cccvunn.. 67
2-4.1 Testing Traceability Matrix................... 6y
Preservation and Packaging.........ocviiveeennnnn 81
Training.......ovtt ittt nnernneeennes 83
Scope of Training..........cvvuiinvinennnn 83
TrainingGoals. .coouveninennnniieananns 83
TrainingSchedule.........c.oviiniiiennnens 84

Equi prent for Training.............c.ovvunnn 8 4









Type Ia

Type Ib

Type Ic

Type 11

Type Ila

Type IIb

Type IIc

Type 111

Type I1la

Type 1V

Type IVa

Type IVb

Type v

Type Va
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Type | dual capture effect glide slope conversion equiprent

Type | dual sideband reference glide slope conversion
equi prent .

Type | wi de aperture localizer antenna conversion equi prent.

Instrument banding System consisting of single localizer
transmtting and nonitor equi prent with narrow aperture
antenna, single null reference glide slope transmtting and
moni tor equi prent, single mddle marker equipment and single
outer nmarker equipnent

Type || single capture effect glide slope conversion
equi pment .

Type Il single sideband reference glide slope conversion
equi pment

Type Il wide aperture localizer antenna conversion

equi pment .

Partial ILS consisting of single localizer transnmitting and
nonitor equipnent with a narrow aperture antenna and single
mar ker equi pnent.

Type 111 w de aperture localizer antenna conversion
equi pment .

Partial ILS consisting of single null reference glide slope
transmtting and nonitor equi pnment and single marker
equi pment .

Type |V single capture effect glide slope conversion
equi pment .

Type |V single sideband reference glide slope conversion
equi pment .

I nstrument Landi ng System consisting of dual two frequency
(capture effect) localizer transmitting equipment with dua
moni tor equi prent and wide aperture two frequency antenna
dual null reference glide slope transmitting equipnent with
dual nonitor equiprment, single inner narker equipment

single mddle marker equipnent, single outer narker

equi pmrent and localizer far field dual nonitor equipment.

Type V dual capture effect glide slope conversion equi prent

2-2. APPLICABLE DOCUMENTS

2-2.1 Governnment documents.- The followi ng docunents of the issue in
effect on the date of invitation for bids or request for proposal, forma
part of this specification and are applicable to the extent specified

her ei n.
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SPECI FI CATI ONS

Feder al
L-P-383 Plastic Material, Polyester, Resin, dass, Fiber
Base, Low Pressure Lam nated
RR-S5-001301 Saf ety Equi pment, Cinbing

FAA
FAA-910 Structural Steel
FAA-C-1217 El ectrical Work, Interior
FAA-C-1247 Erection of Self Supporting Towers
FAA-G-2100 El ectroni c Equi pment, General Requirenents
FAA-E-2357 Recei ver, Renote Mnitor, ILS
FAA-D-2494/1  Technical Instruction Book Manuscript:
El ectronic, Electrical and Mechanical
Equi pnent, Requirenments for Preparation
of Manuscript and Production of Books
Mlitary
MIL-E-17555 El ectronic and El ectrical Equi pment, Accessories
and Repair Parts; Packagi ng and Packing of
STANDARDS
Feder al
Fed std-595 Col ors
FAA
FAA-STD-002 Engi neering Drawi ngs
FAA-STD-003 Paint Systems for Structures
FAA-STD-016 Quality Control System Requirenents
FAA-STD-019a Li ghteni ng Protection, Gounding, Bonding
FAA-STD-021 Configuration Managenent
Mlitary
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-454 Standard General Requirements for Electronic
Equi prrent
MIL-STD-470 Mai ntai nability Program Requiremnments
MIL-STD-471 Mai ntai nability Denonstration
MIL-STD-472 Mai ntai nability Prediction
MIL-STD-756 Reliability Prediction
MIL-STD-785 Reliability Program for System and Equi prment

Devel opnent and Production
MIL-STD-1189 Bar Code Marking
MIL-STD-1388-1A Logistic Support Analysis
MIL-STD-1521 Technical Reviews and Audits for Systens,
Equi prent and Computer Software
MIL-STD-1561B  Provisioning Procedures

OTHER PUBLI CATI ONS

FAA O ders
OA P 8200.1 United States Standard Flight |nspection Manual
1800.8 Nati onal Airspace System Configuration Managenent
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FAA Advisory Circulars
150/5345-2 Specification for L-810 Costruction Lights
70/7460-1 Obstruction Marking and Lighting

M litary Handbook
MIL-HDBK-217 Reliability Stress and Failure Rate Data for
El ectronic Equi prent

FCC Docunent 'Federal Cormmuni cati on Conmi ssion, Rules and
Regul ations, Part 15, Subpart J, Radio Frequency
Devi ces, Equipment Authorization procedure.

NTIA Manual Nat i onal Tel ecomuni cations and | nformation
Admi ni stration Manual of Regulations and
Procecures for Federal Radi o Frequency Managenent

2-2.2 Non- Gover nirent Documents.- The following docunents of the issue in
effect on the date of the invitation for bids or request for proposal form
a part of this specification and are applicable to the extent specified
her ei n.

ASTM St andar ds
ASTM A 123 Zinc (Hot Gal vani zed) Coatings on Products
Fabricated from Rolled, Pressed and Forged Steel
Shapes, Plates, Bars and Strip

ASTM A 153 Zinc Coating (Hot Dip) on Iron and Steel Hardware
EIA Standard
RS-222-A Structural Standards for Steel Antenna Tower and
Ant enna Supporting Structures
RS-232 Interface Between Terminal Equi prent and Data

Communi cati on Equi prent Enpl oying Serial Binary
Data | nterchange,

Copi es of FAA docunents may be obtained fromthe Contracting Officer in the
Federal Aviation Administration Office issuing the invitation for bids or
request for proposals. Requests should fully identify materials desired
and should cite the invitation for bids, request for proposal or the
contract involved or other use to be made of the requested material.

Copies of mlitary standards, specifications and handbooks may be requested
fromthe U S. Naval Supply Depot, 5801 Tabor Avenue, Phil adel phi a,
Pennsyl vania 19120. (215)-679-3321.

Copi es of ASTM standards may be obtained fromthe American Society for
Testing and Materials, 1916 Race Street, Phil adel phia, Pennsylvania 19103.

Copi es of the EIA Standard nmay be obtained fromthe El ectronic Industries
Associ ati on Engineering Departnent, 2001 | Street, N.W., Washington, D.C.
20006,

Copi es of Federal specifications and standards nay be obtained from General
Services Administration offices in Atlanta; Auburn, Wa.; Boston; Chicago;
Denver; Fort Worth; Kansas City, Mu; Los Angeles; New Ol eans; New York;
San Francisco; and Washington, D.C.
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2-3.2.13 Mean power.- The power supplied at the RF nodul e output during
normal operation, averaged over a time sufficiently long conpared with the
period of the |owest frequency encountered in the nodulation. A time of
1/10 second during which the nean power is greatest will be selected
nornal | y.

2-3.2.14 Carrier nmodul ation bal ance.- The term “"carrier nodul ation
bal ance" is defined by, and will exist when, the follow ng conditions
prevail at the carrier output

(a) Unity ratio between 90 Hz upper and | ower sideband signal |evels.
(b) Unity ratio between 150 Hz upper and |ower sideband signa
| evel s.
(c) Unity ratio between the total 90 Hz upper and |ower sideband
signals and the total 150 Hz upper and | ower sideband signals.
(d) Pure anplitude nodulation only, with no frequency or phase
modul ation conponents.

The above conditions result in zero DDM at the carrier output.

2-3.2.15 Sideband bal ance.- The term "sideband bal ance" is defined by, and
will exist when the followi ng conditions prevail at the sideband output.

(a) Unity ratio between 90 Hz upper and | ower sideband signal |evels.

(b) Unity ratio between 150 Hz upper and |ower sideband signa
| evel s.

(c) Unity ratio between the total 90 Hz upper and | ower sideband signals
and the total 150 Hz upper and | ower sideband signals.

2-3.2.16 Total modul ation bal ance.- The term "total nodul ati on bal ance" is
defined by, and will exist when, the follow ng conditions prevail

(a) Carrier nodul ation bal ance.
(b) Side band bal ance.

2-3.2.17 Sideband ratio.- The ratio of the total (90 Hz and 150 Hz)
si deband power delivered at the carrier output to the total (90 Hz and 150
Hz) sideband power delivered at the sideband out put

2-3.2.18 Stray radiation.- The enmission or |eakage of the fundamental
frequency signals fromthe equi pnent at points other than fromthe nornal
out put (s).

2-3.2.19 Spurious radiation.- An enission on a frequency or frequencies
whi ch are outside the necessary band and the Il evel of which may be reduced
wi t hout affecting the corresponding transmission of information. Spurious
radi ati ons include harnonic em ssions, parasitic emssions, hum noise and
i nternodul ati on products, but exclude emissions in the inmmediate vicinity
of the necessary band which are a result of the npdul ation process for the
transm ssion of information.
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2-3.2.20 Standard glide Sl ope signal.- An RF carrier anplitude nodul ated
simul taneously with 90 Hz and 150 Hz signals so that the sumof their
separate nodul ati on percentages equals 80 percent with the voltage waves of
the 90 Hz and the 150 Hz signals sinmultaneously passing through zero in the
sane direction each 1/30 second.

2-3.2.21 Standard localizer signal.- An RF carrier anplitude nodul ated
simul taneously with 90 Hz and 150 Hz signal so that the sumof their
separate nodul ati on percentages equals 40 percent with the voltage waves of
the 90 Hz and 150 Hz signals simultaneously passing through zero in the
sanme direction each 1/30 second.

2-3.2.22 118 reference datum.- A point determi ned by the intersection of
t he downward extended straight line glide path with a vertical line that
passes through the runway centerline at the threshold.

2-3.2.23 Two-frequency (capture effect) configuration.- A localizer or
glide slope design in which the guidance signal is provided by two RF
carriers lying within the same receiver channel but sufficiently spaced in
frequency that their difference frequency falls outside the receiver's
audi o passhand. One of these carriers provides a narrow beam high
accuracy guidance signal while the other carrier provides a | ower power

cl earance signal outside the limts of coverage of the guidance signals.

2-3.2.24 Failure.- The inability of any part, circuit, assenbly, unit or
group of the ILS to operate within its normal and previously established
operating tolerances shall constitute a failure. It shall be specifically
noted that it is not necessary that a nmaintenance action be required or a
station outage result because of a failure

2-3.2.25 Mbdule.- A "nodule" is defined as being two or nore basic parts
which forma functional assenbly which is a portion of a |arger assenbly or
unit. The nmbdule is easily renoved intact and replaced by plug-in,

unsol dering, "quick-disconnect" fastener or equivalent mneans. It may or
may not contain printed circuitry and it nay contain active or passive

devi ces.

2-3.2.26 Continuity of service.- That quality which relates to the rarity
of radiated signal interruptions during any approach. The level of
continuity of service of the localizer and or glide slope is expressed in
ternms of the probability of not |osing the radiated guidance signals.

2-3.2.27 Integrity of sipgnal.- That quality which relates to the trust
whi ch can be placed in the correctness of the information supplied by the
facility. The level of integrity of the localizer or the glide slope is
expressed in terms of the probability of not radiating fal se gui dance
signal s.
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2-3.3 CGeneral system reguirements.- This specification applies to the
conpl ete ILS system Al equi pment furnished shall meet the requirenents

of this specification and the requirenments of Specification FAA-G-2100. In
the event of a conflict, the requirenents of this specification shall take
precedence over the requirenents of the general specification

2-3.3.1 Accessibility.- All assenblies, subassenblies, nmodul es and test
points that may require servicing, repair, or replacenent shall be readily
accessi bl e and shall have sufficient clearance for easy access for

mai nt enance. Maj or assenblies shall be conpletely renmovable fromtheir
enclosures wthout disassenbly. Access shall be provided to nodul es from
outside the basic equipment fromthe front of the equipnent or through the
use of sw ng-out chassis or pull-out drawers having slides with nmechanica
stops such that no strain is placed on connecting cables or disconnect
plugs, or equivalent devices. Cable retractors and circuit extenders shal
al l ow component or nodul e operation in the open position. A board
extractor and extender boards or cables, as applicable, shall be furnished
in a suitable storage space within the equi prent

In lieu of a board extractor, handles may be provided on each printed
wiring board. A mininumof one extender for each type of receptacle shal
be furnished at each facility (Localizer, dide Slope and Marker).
Extenders are intended for the acconplishment of detailed trouble-shooting
only, Normal functional checks of the equipnent shall be possible through
the provision of significant test points, neter outputs or other neans
which are readily accessible without resort to extenders, thereby allow ng
testing without interruption of operation

2-3.3.2 perating controls.- General information: QOperating controls can
be either nechanical (switches, potentioneters, etc.) or electronic

(al phanuneric terminal, keypad, etc.). Controls essential for operation
and mai ntenance shall be accessible either fromthe front panel or via an
external al phanuneric termnal with an EIA RS-232C interface. The
followi ng controls, where appropriate for the specific equipnent, must be
provided. Controls nust provide resolution and repeatability |isted
regardl ess of the nethod or direction of adjustment. For electronic
controls, "Control resolution" refers to the largest allowable adjustnent
step in either direction. Smaller steps are permtted. The absolute
accuracy of the readout, or scale marking for any control shall be
nunerically equal to the resolution |isted for the mechanical control
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Control resolution

PARAMETER Mechani cal El ectronic

a) Localizer Carrier Mbodulation + 0.5 % 0.5 %
b) Localizer Modul ati on Bal ance + 0.002 DDM 0.002 DDM
c) Localizer Sideband Anplitude + 0.2 dB 0.2 dB
d) Localizer, RF Phaser + 3° 2°
e) Gide Slope, Carrier Mdulation + 0.5% 0.5%
f) G ide Slope Mdulation Balance + 0.002 DDM 0.002 DDM
g) G ide Slope, Sideband Anplitude + 0.2 dB 0.2 dB
h) G ide Slope, RF Phaser + 3° 2°
i) Si deband Ref erence Phaser + 3° 2°
i) Si deband Reference Anplitude + 0.2 dB 0.2 dB
k) Capture Effect Phasers

Lower and M ddl e Antennas + 2° 2°

Upper Antenna + 4° 2°

2-3.3.2.1 Mechanical controls.- Mechanical controls may be provided for
the functions listed above. Panel nounted controls shall be clearly

| abeled as to function (Sideband Amplitude, etc.). Internally mounted
controls shall be clearly labeled with their maintenance data reference
symbol (R3, S1, etc.).

Scal e markings shall be provided sufficient that any control setting can be
changed, then returned to its previous position with the specified
accuracy, regardless of the direction of adjustnent

Each control shall be provided with a | ocking device to guard agai nst
accidental adjustnment. Operating the locking device, |ocking or unlocking
shall not disturb the setting of the control

2-3.3.2.2 Electronic controls.- Electronic controls may be provided for the
functions listed above. The following forms of electronic control are
acceptabl e

(a) A panel-nounted keypad to select which paraneter is to be
adj usted, keys to increment or decrenent the current value in steps of the
specified mnimm resolution, ability to directly enter a paraneter value
and a display which clearly indicates what paraneter is being adjusted and
its current setting. It must be possible to read current settings wthout
changing them Keys nust be clearly labeled with their functions, or a
chart of functions nust be provided on the front panel

(b) A combination of increnent/decrenent switches, display(s), and
paraneter selection switches (if applicable) to acconplish adjustnents in
steps of the specified mnimum resolution. A "fast" setting node nust be
provided for making |arge changes in parameter settings. Depressing a
switch 40 times to change, for exanple, fromzero to twenty percent
modul ation, is not acceptable. If individual switches are provided for
setting each parameter, they shall be clearly |labeled to adjust multiple
paraneters, the parameter being adjusted nmust be clearly indicated by panel
marki ng or display readout
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(c) An external al phanumeric ternminal with a standard QAERTY keyboard.
One portable terminal not exceeding 15 pounds of total weight shall be
provided for each system The terminal interface shall be EIA RS-232/C,
9600 baud mninum using a DB-25F connector on the ILS equi pment chassis.
The terminal and connecting cables shall neet the requirenents for Cass B
conputing devices in accordance with Subpart J, Part 15 of the Rules and
Regul ati ons of the FCC and nust be sufficiently shielded so that its
operation is not influeneced by RF radiation generated by ILS equi pment.

The al phanumeric termnal shall display all control settings
sinultaneously, on a neatly formatted screen. The paranmeter and its
current value nust be clearly shown. For purposes of making adjustnents
parameters must be sel ectable either by cursor, menu, or by typing in a
name or code. For a system which requires operator input to nake
adjustments, on-screen help nust be provided. Keys to increment or
decrement a parameter setting in steps of the mininmmresolution specified
must be provided, as well as the ability to directly enter a paraneter
setting from the keyboard

El ectronically entered control settings must be stored in non-volatile
menory either inmmediately upon entry or at the conclusion of an

adj ust ment / mai nt enance session. Storing of control settings nmust be either
automatic or transparent to the operator. It shall not be possible for
equi pment to be restored to normal operating status without contro

settings being saved. For this specification, data storage of at |east 30
days is considered to be "non-volatile".

2-3.3.3 Electromagnetic interference control.- The ILS shall be designed
to neet the applicable type acceptance criteria of the Federa

Communi cati ons Commi ssion (FCC) in accordance with Specifications FAA-G-
2100.

Al equi prent furnished under this specification shall neet the applicable
techni cal standards of Chapter 5, Aeronautical Radionavigation Stations, of
the National Tel econmunications and Information Administration (NTIA)
Manual of Regul ations and Procedures for Federal Radio Frequency

Managenent .

2-3.3.4 Interchangeability.- Due to the high degree of functiona
conmonal ity between stations, a maximum of nodul e i nterchangeability shal
be achieved in the design between various assenblies of the ILS with a

m ni num of recalibration.

2-3.3.5 Maintainability of el ectronic equi pnent

2-3.3.5.1 Corrective mai ntenance requirenents.- The localizer, glide sl ope
and mar ker beacon station electronic equiprment shall possess a nean,

critical percentile, critical maintenance tine (hy) of 30 minutes or |ess
and a maxi num tol erabl e nmean corrective maintenance tine (Hy) of 45

mnutes. The producer's risk (a) shall be .05 and consumer’s risk (b)
shal | be .05.
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2-3.3.5.2 Preventive maintenance requirenents.- The nean preventive

mai nt enance tinme (MPMT) of the maxi num el ectronic equi pnent configuration
for either type of station shall not exceed one hour in 336 hours of
operation, including inspection and checks to assure performance. Ninety-
five percent of all routine procedures shall be acconplished in |ess than
15 minutes. No single group of periodic procedures shall require nore than
two hours time or be required nore frequently than every 2000 hours. Any
parts or conponents requiring preventive maintenance, as well as system
checks not revealed by the nmonitor, shall be specified by the supplier with
recommended nai ntenance and replacenent intervals

2-3.3.6 Reliability of el ectronic equipment

2-3.3.6.1 localizer MTBF.- The localizer station shall have a specified
MTBF of not |ess than 2000 hours when installed on-site as a serial
reliability nodel

2-3.3.6.2 dide Sl ope MIBF.- The glide slope station shall have a
speci fi ed MIBF of not |ess than 2000 hours when installed on-site as a
serial reliability nodel

2-3.3.6.3 Marker beacon MTBF.- The marker beacon station shall have a
speci fi ed MTBF of not |ess than 10,000 hours when installed on-site.

2-3.3.6.4 Continuity of service.- The continuity of service of the type V
localizer station shall be equal to or greater than 1 - 2x10™" in any
period of 30 seconds. The continuity of service of the type V glide slope
station shall be equal to or greater than 1 - 2x107° fn any period of 15
seconds.

2-3.3.6.5 Integrity of signal.- The integrity of the signal froma type V
1ocal%zer or glide slope station shall be equal to or greater than 1 - 0.5
x 67 tn any one aircraft |anding operation.

2-3.3.7 Service conditions

2-3.3.7.1 Environnental .- For localizer and glide sl ope equi pnent housed
inside shelters, anbient conditions shall be those of Environnent Il of
FAA-G-2100. For marker beacon stations and any equi pnent not housed in
shelters, the anbient conditions shall be those of Environment || of FAA-
G-2100.

2-3.3.8. Primary power.- The localizer, glide slope and marker beacon
equi pment shall be designed to operate on a nom nal 120/240 volt, 60 Hz,
three wire, single-phase AC power source

2-3.3.8.1 Standby power.- The localizer and glide slope stations shal
contain a continuously engaged or floating battery power supply system
which will provide for continued normal operation if the primry power
fails. To maintain the batteries in operational readiness, a trickle
charge shall be supplied to recharge the batteries during the period of
avail able primary power. Upon |oss and subsequent restoration of power,
the batteries shall be restored to full charge, froma (50) fifty percent
di scharged condition, within 36 hours. \When prinary power is applied, the
state of the battery charge shall in no way cause harmto or affect the
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operation of the respective localizer or glide slope station. The battery
supply shall permt continuation of normal operation for not |ess than (4)
four hours under the normal test conditions of FAA-G-2100. Additionally

t he equi pent shall meet all specification requirenents with the exception
of standby power operation without batteries installed

2-3.3.9 Test points and test facilities.- The ILS design shall incorporate
indicators, warning signals, test jacks and test points as necessary to
facilitate trouble shooting and mal function isolation to the optinmum
functional level. Test points shall be provided to check essenti al
waveforms and voltages and for the injection of test signals. The test
points shall be strategically located for easy accessibility. They should
be grouped together in a mnimmnunber of different |ocations and each
shal |l be | abel ed and designed for easy attachnment of test probes and test
equi prent. M croprocessor based equi prent shall performa basic

m croprocessor and nenory functional test automatically upon application of
power .

2-3.3.10 RF power netering.- Each VHF localizer station, UHF glide slope
station, and marker beacon station shall be provided with built-in line
sections, with metering jacks, which will accept standard Bird El ectronic
Corporation wattneter elements (not to be supplied under this specification
section), for the measurenment of RF power l|evels. The netering jack of
each line section shall be connected through a selector switch to a
wavef orm jack and neter. The meter shall be panel nounted in each

facility. The accuracy of the power |evel indications shall be within + 8

percent of full scale meter readings. In lieu of the specified built-in
line sections, the contractor may provide built-in power sensors with a
m ni num accuracy of + 8 percent. |If sensors are used for this purpose, an

RF test signal within the range of 150 to 800 mllivolts shall be provided
for external neasurenent of nodulation. The output inpedance of the RF
test signal source shall be 50 ohnms nominal, and shall be provided through
a femal e BNC connect or

2-3.3.11 Test neter.- A meter, meters, or other type of indicator shall be
provided to allow convenient nonitoring of functional paraneters required
for initial equiprment tune-up, preventive and corrective maintenance

2-3.3.12 local status indicators.- Both the localizer and glide sl ope
stations shall be provided, as a mnimum wth visual indicator lanps to
indicate operational status as foll ows:

(a) Station normal (green)
(b) Monitor alarm (red)
(c) Monitor alarm by-pass (anber)

2-3.3.13 Tools and test eguipment.- The variety and nunber of speci al
tools and test equipnment required to achieve and maintain the performnce
characteristics.specified for the ILS equi pnent shall be held to a mninum
Special tools shall conmply with the requirenents of MIL-STD-454,

Requi renent 63. \Wen peculiar tools or test cables are required for
initial adjustnent, testing, or maintenance, they shall be provided by the
contractor. In addition, a convenient neans of mounting the tool or cable
shall be provided at the unit assenbly. It shall be possible to perform
all adjustnents and tests necessary to initially tune, test and naintain
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the localizer, glide slope, markers and monitoring systemwth the built-in
circuits incorporated in the equi pment and the Governnent authorized test
equi prent.  CGovernment test equipment will consist of those itens listed in
the invitation for bids or request for proposals.

2-3.3.14 Solid-state design.- All active electronic devices shall be
sem conduct or devices or nmicroel ectronic devices in accordance with FAA-G-

2100.

In lieu of conformance with MIL-M-38510, microelectronic conmponents nust be
vendor tested in accordance with MIL-STD-883. Plastic packaged
m croel ectroni c components shall not be used.

2-3.3.15 Modular construction.- The ILS design shall make maximum use of
seal ed conmponents and easily renmovabl e plug-in nmodul e assenblies containing
one or nore related circuits. The design of the mbdul es shall permit

di sassenbly of the nodule for nmaintenance or repair.

2-3.3.16 Printed wiring boards.- Al printed wiring boards shall be in
accordance with FAA-G-2100 with the fol | owi ng exceptions:

1) Al electrical connection holes in printed wiring boards and
cards shall be the plated through hole or eyelet type.

2) The boards shall be plug-in type with suitable guides and shall
be keyed such that they can be inserted only in the correct
receptacle and in the correct orientation. Cold-plated edgeboard
type connectors nay be used in lieu of pin-and-socket connectors.

3) Surface mount technology conponents may be used.

2-3.3.17 Finish and color.- The glide slope antenna tower, the near field
detector support, and localizer antenna supports shall be painted in an
obstruction marking configuration in accordance with FAA Advisory Crcul ar
70/7460-1. The colors shall be aviation orange, color 12197 and insignia
white, color 17875 in accordance with Federal Standard 595. Painting of
all exterior surfaces shall be in accordance with FAA-STD-003.

2-3.3.18 Voltage regulators.- External voltage regulating transformers
shall not be used with this equipnent. Voltage regulation in the equipment
shall be provided (if required) by nmeans of voltage or current regul ators,
or both, in the DC output circuit of the power supplies.

2-3.3.19 Antenna support material and design.- The VHF narker beacon
antenna support shall be a self-supporting steel tower. @dide slope
antenna supports shall be self-supporting steel towers. Localizer antenna
el enent supports shall be of self-supporting steel or alumnum and the
conpl ete antenna array shall be designed for installation on a ground
mount ed support or on an elevated platform support. The antenna array
support structure (elevated or ground mounted) is not to be furnished under
this specification. Heights of towers and platfornms shall be as indicated
in the antenna requirements set forth herein. The design wind |oads,

manuf acture and workmanship, factory finish, plans and marki ngs, foundation
design and protective grounding for steel towers and supports shall be in
accordance with EIA Standard RS-222-A and FAA specifications FAA-910 and
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the pul se shapes specified in Table | when applied to a 25-ohm resistive
load. Pulse shapes need not be maintained when testing equipnent (i.e.
distortion due to |load i npedances of other than 25 ohns is tolerable);
however, pulse energy input to the equipnent under test shall remain as
specified in Table |

2-3.3.21.1 Power line transients.- Using pulses a and b of Table | (2-
3.3.21) the following transients shall be applied to each equi pment power
l'ine:
a. A single pulse applied a mininmmof six tinmes in succession at a
rate not to exceed 1 Hz.
b. A single burst of pulses (consisting of a mninum of 40 pul ses at

a PRF of 10 Hz) applied a minimmof six times at intervals of
approximately three mnutes (pulse b only)

2-3.3.21.2 Communication, control. and nonitor line transients.- Using
pul ses b, ¢, and d of Table | (2-3.3.21) the follow ng transients shall be
applied to each conmmunication, control, and nonitor Iine:

a. A single pulse applied a mininmum of six times in succession
(Pulses b and ¢).

b, A single burst of pulses (consisting of a mninumof 40 pul ses at
a PRF of 10 Hz) applied a mininumof six times at intervals of
approximately three mnutes. (Pulse b only).

c. A single burst of pulses (consisting of a m ninum of 40 pul ses at
a PRF of 100 Hz) applied a mininumof six times at intervals of
approxi mately three ninutes. (Pulse d only).

2-3.3.21.3 Spare capacity.- The design of the transient protective

equi pnent shall be such as to provide the capability for the future
addition by the Government of protective devices for up to a total of two
(2) pairs of communication lines or nonitor lines or control lines or a
combi nation thereof at any protected station
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2-3.4 Detailed equipnent requirements.

2-3.4.1 System configuration.- The system configurations shall be of one
or more of the types listed in 2-1.2 as specified in the contract schedul e.

2-3.4.2 System vperformance.- The Instrunent Landing System shal

denonstrate conpliance with Category |, Category Il or Category III,
performance as defined in paragraphs 2-3.2.1, 2-3.2.2 or 2-3.2.3. FAA
conm ssioning will be acconplished by the nethods described in FAA Handbook
0A P 8200.1. The requirenments of FAA Handbook OA P 8200.1 must be nmet in
addition to the requirements of this specification

2-3.4.3 VHF localizer station.- A conpletely equi pped VHF localizer
station shall consist of the follow ng:

(a) Transmitter/s with associated nodul ation and control equipment.

(b) Localizer antenna array with associated cabling, stripline,
di vider network or distribution unit, integral nonitor pickup
devices and stripline conmbining unit, obstruction lights, antenna
el ement support structures, etc

(c¢) One localizer nonitor group

(d) Atype | station or a type V station (2-1.2) shall include
autonmatic changeover equipnent (2-3.4.3.1.9).

(e) A type V station (2-1.2) shall include a far field nonitor group.

2-3.4.3.1 VHF localizer station perfornmance.- The VHF localizer station
shal | provide guidance in the horizontal plane to aircraft in approaches
to, and landings at airfields. The radiation fromthe localizer antenna
group shall produce a conposite field pattern that is anplitude nodul ated
by a 90 Hz and a 150 Hz tone and 1020 Hz identification tone. The
radiation field pattern shall produce a course sector with one tone

predom nating on one side of the course and the other tone predom nating on
the opposite side. When an observer faces the localizer fromthe approach
end of the runway, the depth of nodulation of the radio frequency carrier
due to the 150 Hz tone shall predom nate on his right hand side and the
depth of mpdul ation of the radio frequency carrier due to the 90 Hz tone
shal | predonminate on the left hand side. All horizontal angles enployed in
specifying the localizer field patterns shall originate fromthe center of
the localizer antenna group whi ch provides the signals used in the front
course sector

2-3.4.3.1.1 Radio freguency.- The localizer frequency shall be capable of
operation in 0.05 MHz increnents across the band of 108 to 112 Mz. The
frequency tol erance shall not exceed # 0.002 percent over the service
condi tions.

2-3.4.3.1.2 Coverage.- Wth the transmtter power output reduced to the
monitor RF level alarm point, the localizer coverage sector shall mneet the
requi renents of FAA Order OA P 8200.1. Coverage beyond # 35 degrees is not
required. A type V (2-1.2) two frequency systemshall provide a ratio of
course signal to clearance signal strength in space within the front course
sector to the coverage limt of not |less than 10 dB.
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2-3.4.3.1.3 Polarization.- The emi ssion fromthe localizer shall be
horizontally polarized. The vertically polarized conponent of the
radiation on the course line of the single frequency arrays shall not
exceed that which corresponds to a DDM error of 0.008, when an aircraft is
positioned on the course line, is in aroll attitude of 20 degrees fromthe
horizontal, and is measuring the DDM with a standard calibrated localizer
receiver. Under the same conditions of verification, the vertically

pol ari zed conponent of the two-frequency system shall not exceed 0.005 DDM.

2-3.4.3.1.4 Modulation.- The nominal depth of nodulation of the radio
frequency carrier due to each of the 90 Hz and 150 Hz tone shall be 20
percent and shall be naintained within the limts of 18 and 22 percent.

2-3.4.3.1.5 Course alignment accuracy.- Based on a nominal sector w dth of
700 feet, at threshold, the equipnent shall be capable of maintaining
(except for radiated signal interference) a course line within + 0.1
degrees fromthe runway centerline at the ILS reference datum and adjusting
the same between + 0.2 degrees fromthe runway centerline at the ILS
reference datum

2-3.4.3.1.6 Displacenent sensitivity.- The nomi nal displ acenent
sensitivity within the half course sector at the ILS reference datum shal
be 0.00044 DDM/foot, based on a nomi nal sector width of 700 feet at the ILS
reference datum  The increase of DDM shall be substantially linear with
respect to angul ar displacenent fromthe front course line up to an angle
on either side of the front course line where the DDM is 0.180. From that
angle to + 35 degrees, the DDM shall not be less than 0.155. Wen the
course is widened sufficiently to cause an alarm the DDM shall not be |ess
than 0.165 from+ 4 to + 10 degrees, and 0.139 from + 10 degrees to the
limts of coverage.

2-3.4.3.1.7 Course sector width.- The localizer sector wi dth shall be
tailored to a value of 700 feet at the runway threshold, except that for
Category | operation it shall be not less than 3.0° and for any Category of
operation it shall not be nore than 6.0° and shall be naintained within 10
percent of that value. The sector width shall be easily adjustable between
the values of 2.4 and 7.2 degrees. The course sector width of the

cl earance array of the two-frequency (capture effect) systemshall be a

nom nal 10 degrees and shall be easily adjustable (2-3.4.3.2.14) to provide
awidth of from7 to 13 degrees.

2-3.4.3.1.8 Identification.- The localizer shall provide for the

simul taneous transm ssion of an identification signal on the sanme radio
frequency carrier as used for the localizer function. The transmission of
the identification signal shall not interfere in any way with the basic
localizer function. The identification signal shall be produced by C ass
A2 nodul ation of the radio frequency carrier or carriers using a nodul ation
tone of 1020 + 15 Hz. In a type V (2-1.2) system where both carriers are
nodul ated with the identification signal, the relative phase of the

nodul ations shall be such as to preclude the occurrence of nulls within the
coverage area of the localizer. The identification signal shall enploy the
International Mrse Code and shall normally consist of three letters. It
shal |l ne preceded by the International Mrse Code signal of the letter "I|".
The Identification signal shall be transmtted at a speed corresponding to
approximately 7 words per nminute, and shall be repeated at approxinately
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equal intervals, not less than 6 tines per mnute, at all times during

whi ch the localizer is available for operational use. During all tines
that the localizer is not available for operational use, as for exanple
during renoval of navigational components or during test or naintenance,
the identification signal shall be suppressed

2-3.4.3.1.8.1 ldentification nodulation range.- The identification

modul ation of the carrier shall be adjustable to all percentages from zero
to 15 percent. A continuously adjustable nechanical control or electronic
control adjustable in steps of 1 percent shall be provided for this

pur pose.

2-3.4.3.1.9 Automatic changeover unit (dual facility).- The automatic
changeover unit shall cause the transmitter/s to cease radiation (when a
station fault, 2-3.4.3.4.3,is detected) and cause the standby
transmtter/s to radiate. The changeover unit shall configure the antenna
system to the radiating transnitter/s

2-3.4.3.2 Transnitter.- The transnitter, or transmitters in a two
frequency (capture effect) system shall consist of an RF nodule, a
modul at or nodule, and an identification keyer nodul e.

2-3.4.3.2.1 Transnmitter output power.- The transmitter carrier output

power shall be adjustable over the range of at |east 40 percent to 100
percent of the rated transmitter output power. Adjustnment over this range
shall not change the nodul ation bal ance by nore than 0.002 DDM, the course
wi dth by nore than 2.0 percent, the percentage of identification nmodulation
by nore than 10 percent of normal, and carrier nodulation by nore than +
1.0 percent.

2-3.4.3.2.2 Transmitter stability.- After initial adjustnent under normal
test conditions for optinmumtransmtter perfornmance, changes over the
service conditions shall not exceed the limts tabulated bel ow

(a) Carrier power at carrier output + 10 percent
(b) Si deband ratio + 0.5 dB
(e) Carrier modul ation + 1 percent (each tone)
(d) Carrier nodul ation bal ance + 0.005 DDM
(e) Si deband bal ance + 0.3 dB
(f) RF phase between carrier and
si deband out puts + 10 degrees
(g) Navi gati onal tone frequency + 1.5 percent
(h) Transmitter frequency + .002 percent of the

assigned frequency (see
paragraph 2-3.4.3.2.5).

2-3.4.3.2.3 Stabilization time.- After initial adjustnment under nornal
test conditions, changes fromthe initial roomtenperature readings
occurring between 0.5 seconds and 15 minutes after initial application of
power under each of steps 3, 6 and 8 of the type test procedure of

Speci fication FAA-G-2100 (nodifies FAA-G-2100 for this application) shal
not exceed the linits tabulated below. The reading for each paraneter
shall be taken at: 0.5 seconds after energizing, and on a continuous
recording basis for 15 minutes after energizing.
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(a) Carrier power at carrier output + 10 percent
(b) Sideband ratio + 0.5 dB
(c) Carrier modul ation + 1.0 percent (each tone)
(d) Carrier nodulation bal ance + 0.005 DDM
(e) Si deband bal ance + 0.3 dB
() RF Phase between carrier
and sideband out put + 10 degrees
(g) Navi gati on tone frequency + 1 percent
(h) I dentification frequency + 15 Hz
(i) Transmtter frequency + .002 percent of the

assi gned frequency (see
paragraph 2-3.4.3.2.5).

2-3.4.3.2.4 Control functions.- A switch or control shall be provided to
turn the transnitter output radiation on and off. In addition, it shall be
possible to select either local or remte control of this function

2-3.4.3.2.5 Crystal.- Two of each required crystal shall be furnished with
each transmtter in accordance with a listing of channel frequency
assignments which will be furnished by the government. In order to change
the transmitter frequency, the crystal shall be the only conponent

requiring replacement. The crystal shall be easily renovable froma plug-
in socket. In lieu of a set of crystals, transmtter frequency may be
controlled by a crystal -referenced synthesizer adjustable over the ful
frequency range of 108 to 112 Mz in steps of .05 MHz.

2-3.4.3.2.6 CGrystal oven.- A crystal oven shall not be used.

2-3.4.3.2.7 Resonance points.- There shall be no indication of nore than
one resonance point over the conplete range of travel adjustment for al
controls normal Iy used in tuning or adjusting the transnitter to neet

equi pnent specification requirenments. This requirenment shall be met over
the specified frequency range either during the procedure of tuning the
transmtter or after all stages are tuned to resonance, regardl ess of the
transmitter power output.

2-3.4.3.2.8 Indicator 1lights.- Indicator lights shall be provided and
mounted on the front panel of the RF unit to indicate the application of AC
power and |ocal-remote control

2-3.4.3.2.9 Modul ator assembly design.- The nodul ator assenbly shal
provide (1) an output containing the RF carrier nodul ated by the navigation
tones and identification tone, (2) an output containing only the separate
sideband frequencies of the navigation tones. The nodul ator shall be of

el ectronic, solid state design

2-3.4.3.2.10 Mbdul ation tones.- The nodul ating tones shall be 90 Hz and
150 Hz within + 1.5 percent.

2-3.4.3.2.11 Audio phase of nodulation tones.- The nodul ating tones shal
be phase-locked such that the dermodul ated 90 and 150 Hz signals appearing
at the carrier output pass through zero within 50 m croseconds of each
other in the same direction, every 1/30 second. In a two frequency
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2-3.4.3.2.19 Distortion of denpdul ated navigation tones. Wth the

equi pnrent adjusted for optinum conditions, the signals appearing at the
carrier output test jack and the sideband output test jack, when it is
properly denodul ated, shall be such as to produce a denodul ated signal with
equal 90 and 150 Hz conponents and distortion conponents which do not

exceed the follow ng

Di stortion conponent referred

Frequency to 90 or 150 Hz signal
180 Hz 3 percent
270 Hz 4 percent
300 Hz 4 percent
450 Hz 4 percent
All other frequencies within
the range of 30 to 4000 Hz 2 percent

In addition, the total harnonic distortion shall not exceed 10 percent.

The above distortion requirenments shall also be met when the input power to
the nodul ator is varied over the specified range of the transnitter power
out put .

2-3.4.3.2.20 Identification kever.- The transmitter shall include solid-
state electronic keying facilities that shall nodulate the carrier with a
1020 Hz tone without interruption of the carrier. The use of electro-
mechani cal devices shall not be enployed. The keyer shall provide
character tinming as follows:

(a) Dot | engt h: 0.125 second
(b) Dash |ength: 0.375 ‘second
(e) Length of space between dots

and dashes in a continuous
series and within a code

character 0.125 second
(d) Length of space between
characters 0.375 second

The keying rates shall remain within + 15 percent of the design center

val ues under the service conditions of tenperature and humdity. Keying
pul ses shall start w thout undesirable transients, shall have no
discontinuities, and shall stop without undesirable transients. Transient
peaks due to keying shall not exceed 2 percent of the peak anplitude of the
nornal audio frequency waveform at the nodulator output. A nulti-position
switch, or control shall be provided to enable selection of either keyed or
unkeyed nodul ation or to renove all identification nodulation fromthe
carrier.

2-3.4.3.2.20.1 DME keving output.- Provisions shall be provided for
synchronous keying of an associated DME facility (not furnished under this
specification). \When DME identification is desired, every fourth cycle of
localizer transmnission identification keying shall be omtted and presented
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instead in the formof continuity keying of the DME output termnals. Thus
the DME will be keyed with one cycle of Mrse Code identification

approxi mately every 30 seconds, followed by three (3) localizer keyi ng
cycles. Keying of the DME is acconplished by providing a short circuit at
two termnals with a maxi mumresistance of 250 ohns.  Current through the
termnals shall not exceed 20 ma and the open circuit voltage shall not
exceed 50 V DC. DME keying shall not be affected by operation of the
localizer keyer switch of control (2-3.4.3.2.20).

2-3.4.3.3 Localizer antenna arrav.- The equi pnent specified herein,
consists of three types of directional localizer antenna arrays. The
arrays shall be broad banded and operate throughout the range of 108 to 112
MHz without adjustnments. Two of the versions shall operate as single
frequency systems, while the third version shall operate as a two-frequency
system  Each array shall have its own integral monitor system  Modul ar
construction shall be utilized throughout the arrays such that the snaller
single frequency version may be converted to the |arger single frequency
array by merely adding additional elenments with [ike spacing and replacing
or converting the distribution and monitor networks. The Governnent will
specify the quantities of each array to be supplied. The antenna systens
shal| be prefabricated and include radiating el ements, radomes (if
required), nmounting bases and support posts, distribution network/s, in-
line phasing detector/s, integral nmonitoring, mnonitor comnbining network/s
and detection systen’s, interconnecting RF cables, obstruction |ights and
AC power cables. The in-line phasing detector/s shall consist of an RF
sanpl er and detection system provided for permanent installation at the
appropriate output of the distribution units to enable the establishment
and mai ntenance of the optinum carrier sideband to sideband only phase
relationship in the array. The 90/150 hertz conposite audio |evel signa
fromthe in-line phasing detectors shall be available for routing to the
localizer shelter for termination in a standard tel ephone jack.

2-3.4.3.3.1 Array options and antenna patterns.- The three types of
antenna arrays to be furnished under this specification are described
bel ow:

2-3.4.3.3.1.1 Option 1.- This shall be the smaller of the two single
frequency arrays and is intended for use at the least difficult sites. It
shal | consist of identical elenents with appropriate spacing and excitation
to produce the carrier and sideband patterns described in (a), (b), and (¢)
bel ow.

(a) Carrier radiation. The carrier radiation shall have a beam wi dth
not exceeding + 11 degrees at the hal f-power points. From the
hal f- power points, the carrier field intensity shall decrease
essentially linearly to at |east 11 dB bel ow the zero degree
value at + 20 degrees. Fromthis point, the carrier field
intensity shall decrease essentially linearly to at |east 16 dB
bel ow the zero degree value at + 35 degrees and continue to
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decrease to at |least 23 dB at + 50 degrees. From + 50 degrees to
+ 180 degrees, the radiation shall remain at |east 23 dB bel ow
the zero degree value. The peak value of the carrier radiation
shall occur within + 0.1 degrees of a |line perpendicular to the
center of the array and this line is designated as zero degrees
relative azinuth

(b) Sideband radiation. The sideband radiation shall peak at an
angl e not greater than + 8 degrees and at + 20 degrees shall be
at least 13 dB bel ow the peak values. Fromthis point the
si deband radi ation shall decrease essentially linearly to at
| east 23 dB at + 60 degrees. From + 60 degrees to + 180 the
radiation shall remain at least 23 dB bel ow the peak val ues. The
front course nulls shall occur within + 0.1 degrees of zero
degrees and the field intensity at this point shall be at |east
30 dB bel ow t he peak val ues.

(¢) Radiation symmetry. The carrier and sideband radiation shall be
symmetrical about the zero degree line within 0.5 dB between + 8
degr ees.

2-3.4.3.3.1.2 Option 2.- This shall be the larger of the tw single
frequency arrays and is intended for use at noderately difficult sites

The configuration of this array shall be such that it nay be forned from
the Option 1 array by adding additional elenments with |ike spacing on each
side of the Option 1 array and replacing or converting the RF distribution
and rmonitor conbining networks. The carrier and sideband radiation pattern
shall conformwith (a), (b) and (c) bel ow.

(a) Carrier radiation. The carrier radiation shall have a beamwi dth
not exceeding + 4.5 degrees at the hal f-power points and at + 10
degrees shall be at least 12 dB below the zero degree val ue.

From this point the carrier field intensity shall decrease
essentially linearly to at |east 23 dB at + 45 degrees and from +
45 degrees to + 180 degrees shall be at |east 23 dB bel ow t he
zero degree value. The peak value of the carrier radiation shal
occur within + 0.05 degrees of a line perpendicular to the center
of the array and this line is designated as zero degrees relative
azi mut h.

(b) Sideband radiation. The sideband radiation shall peak at an
angl e not greater than + 5 degrees and at + 11 degrees shall be
at least 8 dB below the peak value. Fromthis point the sideband
radi ati on shall decrease essentially linearly to at |east 23 @B
at + 40 degrees. From + 40 degrees to + 180 degrees the
radi ation shall be at least 23 dB bel ow the peak val ues. The
front course null shall occur within + 0.05 degrees of zero
degrees and the field intensity at this point shall be at |east
30 dB bel ow the peak val ues.

(¢) Radiation symmetry. The carrier and sideband radiation shall be
symetrical about the zero degree line within 0.5 dB between + 5
degr ees.
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2-3.4.3.3.1.3 Option 3.- This shall be the two frequency (capture-effect)
array and is intended for use with a type V systemat Category Il or
Category |1l sites. It shall consist of identical elenents with
appropriate spacing and excitation so as to produce the pattern descri bed
in2-3.4.3.3.1.3.1.

2-3.4.3.3.1.3.1 Two frequency localizer antenna performance.- The antenna
array shall be designed to provide a maximum of + 3 1/2 degrees beam wi dth
(except for clearance signal) as neasured at the half power points with
power reduction of 20 dB or nore bel ow course line power for angles
exceedi ng 10 degrees. From + 40 degrees to + 170 degrees, the course

radi ation shall be at |east 26 dB bel ow course |ine power. The peak value
of the carrier radiation shall occur within + 0.1 degrees of a line
perpendicular to the center of the array and this line is described as zero
degrees relative azimuth. The peak |evel of the course producing sideband
radiation fromthe antenna shall occur at angles no greater than + 5.0
degrees from zero degrees relative azinuth. Sideband radiation at angles
greater than + 11 degrees shall be at |east 20 dB bel ow the peak val ue and
at angles greater than + 15 degrees shall be at |east 26 dB bel ow the peak
value. The front course null shall be at |east 30 dB bel ow t he peak val ue.
For the separately generated clearance signals, a nininmmof 10 dB
differential must be obtainable on the glide path between the course and

cl earance RF signal strengths on the localizer centerline.

2-3.4.3.3.2 Frequency range.- In all options, the conplete localizer
antenna system consisting of the distribution network/s, antenna array, and
noni tor conbi ning network/s shall be designed for operation throughout the
band of 108 to 112 MHz. All specification requirements shall be net

t hroughout this range w thout tuning, electrical, or nmechanica

adj ust ment s.

2-3.4.3.3.3 Qostruction lights.- Two each double obstruction lights per
FAA Advisory G rcular AC 150/5345-2 shall be provided for mounting on both
ends of the antenna array. The lanps in each fixture shall be wired in
paral l el and each lanp shall be rated at 100 watts.

2-3.4.3.3.4 RF distribution unit.- All option/s of the array shall be
furnished with the appropriate stripline RF distribution unit/s to provide
the proper current excitation to generate the specified array patterns

The design characteristic inpedance of the "carrier" input port/s and the
"sideband-only" input port/s shall be 50 ohns. The input voltage standing
wave ratio (VSWR) at each of the inputs shall not exceed 1.20 over the
frequency band and service conditions of tenperature and humidity. A
weat her proof box with hinged covers and hasp shall be provided to house
all the RF distribution circuits. A termnal block shall be provided
inside the box for connecting AC power to the obstruction lights. In
addition, two each weather proof, three wire exterior convenience
receptacles shall be mounted on the rear surface of the box

2-3.4.3.3.5 Course width.- The antenna array systens shall be capabl e of
providing the course widths specified in paragraph 2-3.4.3.1.7. This shall
be acconplished only by changing the relative power |evel of the sideband
only signal with respect to the carrier signal; no additional equipnent or
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substitution of equipment is permtted. Additionally, all array systens
shal |l neet all performance requirenents specified in paragraphs 2-3.4.3.1.2
and 2-3.4.3.1.3 and paragraphs 2-3.4.3.1.5 through 2-3.4.3.1.7.

2-3.4.3.3.6 Horizontal RF patterns.- The horizontal RF patterns of the
three array options shall be as specified in 2-3.4.3.3.1.1 and 2-
3.4.3.3.1.2 and 2-3.4.3.3.1.3. The various shapes of the antenna patterns
shal|l be determined by tHe relative distribution of signal across the array
and the directional property of the radiating elenent. I f screens
reflecting bars, or other passive reflectors outside the plane of the

radi ating el ement are enployed in obtaining the specified patterns, the
nonitor system nust detect any out of tolerance changes in the radiation
characteristics resulting from physical damage or other deformation of the
items used.

2-3.4.3.3.7 Vertical RF pattern.- Vertical directivity shall be designed
into each antenna el ement such that the peak of the major |obe shall occur
at an elevation angle not greater than 15 degrees and the beam wi dth of the
maj or | obe shall be not greater than 16 degrees at the hal f-power points
when the antenna is mounted one wavel ength above ground. M nor |obes shal
be at |east 8 dB bel ow the peak of the ngjor |obe when nounted as specified
above.

2-3.4.3.3.8 Array height.- The overall height of the array including
reflectors if used when nounted on the nornal array support, shall not
exceed 10 feet.

2-3.4.3.3.9 Intercoupling.- The isolation between those adjacent antenna
elenents in the array with the closest spacing as neasured between the

i nput connector of the driven element and the nonitor output of the
undriven el ement shall be at |east 26 dB.

2-3.4.3.3.10 Integral nonitoring.- Integral nmonitoring signals shall be
provided for all arrays which are directly proportional to the radiated
signal. The monitoring signals fromthe elenents in each single frequency

array shall be conbined in such a manner that two separate RF signals are
provi ded which describe the radiated signal "on-course" and the radiated
signal at angles 1.5 to 3.0 degrees "off-course". The nmonitoring signals
fromthe elements in the two-frequency array shall be conbined in such a
manner that 2 separate RF signals are provided which describe the radiated
signals "on-course" and the radiated signal at angles 1.5 to 3.0 degrees
"off-course" for the course array and 2 separate RF signals are provided
whi ch describe the radiated signal at angles of 8.0 to 10.0 degrees "off-
course" for the clearance array. These nonitoring signals so provided
shall correlate with the signals that would be obtained with nonitoring

di poles at the specified |locations in the unobstructed far field. No
tuning shall be required in the detector or nonitor conbining network for
changes in frequency or input power. In addition to these specifications
t he devel oped nonitor signals shall be of a nature to conmply in full wth
the intent and the specifications for nmonitoring localizer arrays as
specified in paragraphs 2-3.4.3.4 thru 2-3.4.3.4.2. A weather proof box
with renovabl e cover shall be provided to house the nonitor conbining unit
or at the contractor's option, the conbining unit may be housed in the RF
distribution unit (2-3.4.3.3.4).
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readjustment. After initial adjustment under normal test conditions,
changes fromthe initial roomtenperature readings occurring between 0.5
seconds and fifteen mnutes after initial application of radiated signals
under each of steps 3, 6, and 8 of the type test procedure of Specification
FAA-G-2100 (nodifies FAA-G-2100 for this application) and throughout the
remai nder of the test shall not exceed 25 percent of the change from
nomnal to the alarmthreshold specified in 2-3.4.3.4.2,

2-3.4.3.4.2 Fault conditions.- The nonitor shall detect a fault and
initiate appropriate action if any of the follow ng occur

(a) A shift of the course position corresponding to 5 percent of the
nom nal course width, of a type |, type Il or type IIl system or
3 percent of the nomnal course width of a type V system

(b) A change in displacenent sensitivity (course w dth) exceeding 17
percent of nomni nal

(c) A radiated DDM of |ess than .139 between + 10 degrees to + 35
degr ees.

(d) A reduction of radiated localizer RF power of 3 dB from noni nal
in a single frequency systemor 1 dB fromnoninal in either the
course or clearance signal in a two frequency system

(e) A change of the 90 and 150 Hz nodul ati on percentages outside the
18 to 22 percent limts.

(f) ldentification tone continuously present for nmore than 17
seconds.

(g) ldentification tone absent for nore than 17 seconds.

(h) Reduction of identification nodul ati on percentage. (Threshold
adj ustabl e over range of 2.5 to 12 percent nodul ation).

(i) An open or shorted connector on either end of any antenna
feedline.

(j) Mechanical msalignment of the antenna array that results in an
out-of-tol erance condition in the far field that is not detected
by the integral nonitor.

(k) An open or shorted connector on either end of any integra
moni t or feedline shall cause an al arm

2-3.4.3.4.2.1 Far field monitor.- The far field mnitor of a type V system
shall detect a fault and initiate appropriate action if any of the
fol l owi ng occur

(a) a shift of the course position corresponding to 3 percent of the
nominal course wdth

(b) a total loss of the radiated RF signal
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2-3.4.3.4.3 Monitor action.- The localizer monitor shall have an
adjustable preset delay time, adjustable from the maximum monitor
stabilization time category (see Paragraph 2-3.4.3.4.1) to at least 10
seconds. If a station fault (2-3.4.3.4.2) persists beyond this preset delay
time, the monitor shall initiate the following action:

(a) Cause radiation of the localizer transmitter to cease.

(b) Cause transfer to the standby transmitter at a dual facility and
activate the standby transmitter. If the fault persists for the
additional preset period of time following transfer, the station
shall shut down. The standby transmitter shall not be activated
if a mechanical misalignment alarm (paragraph 2-3.4.3.4.2j) is
initiated.

(c) Following shutdown, initiate a local aural and visual alarm and
transmit the alarm indications to the remote control point.

2-3.4.3.4.4 Localizer monitor fail safe.- The localizer monitor/s shall be
fail-safe such that failure of any parts of the monitor shall either result
directly in an alarm condition, or shall not alter any alarm threshold
level such as to allow an out-of-tolerance condition to occur without
detection. For such parts as electronic or electromagnetic switching
devices where it is not practical to provide fail-safe operation under both
modes of failure (open circuit and short circuit), fail-safe protection
shall be provided for the mode of failure having the higher probability.

2-3.4.4 UHF glide slope station.- The basic glide slope station shall be a
single frequency design for use in a “hull reference” configuration. The
glide slope transmitter and associated equipment shall be designed in a
manner that will readily accept a minimum of components for a modular
expansion to either a sideband reference or capture effect configuration.
The basic null reference equipment shall not require any modification to
accomplish the conversion to either a sideband reference or capture effect

configuration.

2-3.4.4.1 Null reference glide slope station.- A complete null reference
UHF glide slope station shall consist of the following:

(a) Transmitter group with associated modulation and control
equipment.

(b) One complete glide slope antenna group consisting of two
identical directional transmitting antennas, including power
divider networks, with integral monitoring probes and combining
networks, associated cabling and a 40 foot tower consisting of a
20 foot base section, one 10 foot section and two 5 foot
sections.

(c) One glide slope monitor group, including a single on-path monitor
antenna, a monitor support mast and two sets of detectors if

required.
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(d) Atype | or a type V station (2-1.2) shall include automatic
changeover equi pment (2-3.4.4.2.6)

2-3.4.4.1.1 Sideband reference glide slope station.- A conplete sideband
reference glide slope station shall consist of the equiprment described in
2-3.4.4.1 plus the addition of a sideband reference anplitude and phase
control assenbly.

2-3.4.4.1.2 Capture effect glide slope station.- A conplete capture effect
glide slope station shall consist of the equipnents described in 2-3.4.4.1
plus the followi ng itens:

(a) One additional glide slope antenna of the same type provided for
a null reference facility.

(b) One clearance transmtter for a type Il or a type IV system
(¢) One anplitude and phase control assenbly.

(d) One 20 foot tower section to increase the height of the antenna
tower of 2-3.4.4.1 to a maxi num of 60 feet.

(e) One auxiliary rack (if required)
(f) One clearance signal nonitor for a type Il or a type IV system

(g) Cearance cancellation network for interface with null reference
pi ckup loop monitor network (see 2-3.4.4.7.3.2).

(h) Two clearance transmtters for a type | or type V system

(i) Two clearance signal monitors for a type I or type V system

2-3.4.4.2 UHF glide slope station performance.- The UHF glide slope
station shall provide guidance in the vertical plane to aircraft engaging
in approaches to and landings at airfields. The radiation fromthe UHF
glide slope antenna group shall produce a conposite field pattern that is
anmpl i tude nodul ated by 90 Hz and 150 Hz tones. The glide slope shall be
capabl e of an adjustnent to produce glide path angles between two and four
degrees. The pattern shall be arranged to provide a straight |ine descent
path in the vertical plane containing the runway centerline, with the 150
Hz tone predom nating bel ow the path and the 90 Hz tone predom nating above
the path, to at least an angle equal to 1.75 of the glide angle. The glide
path angle shall be maintained within 0.075 of the conmi ssioned glide path
angle. The downward extended straight portion of the ILS glide path shal
pass through the ILS reference datum at a height ensuring safe and
efficient use of the runway served. This height, at runway threshold

shall be a nonminal 50 feet, but shall not fall outside the limts of 37 to
60 feet.
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2-3.4.4.2.1 Radio frequency.- The glide slope transnmitter shall be capable
of operation in 0.150 MHz increnments across the band of 328.6 to 335.4 Miz.
The frequency tol erance shall not exceed + 0.002 percent over the service
condi ti ons. For a capture effect glide slope configuration enploying two
carriers, the frequencies of the RF carriers shall be individually

adj ust abl e and the nominal band occupied by the carriers shall be
symmetrical about the assigned frequency. Wth all tolerances applied, the
frequency separation between the carriers shall not be |ess than seven, or
more than nine KHz.

2-3.4.4.2.2 Polarization.- The enission fromthe glide slope antenna array
shall be horizontally polarized

2-3.4.4.2.3 Coverage.- Wth the transmtter power output reduced to the
monitor RF level alarm the glide slope shall provide signals sufficient to
al low satisfactory operation of a typical aircraft installation in a sector
of eight degrees on each side of the runway .centerline extended to a

di stance of at least 10 nautical mles up to 1.75 of the glide slope angle
and down to 0.45 of the glide slope angle or the angle corresponding to
0.22 DDM, whi chever is |ower.

2-3.4.4.2.4 Carrier nodulation.- The nonminal depth of nodulation of the RF
carrier due to each of the 90 Hz and 150 Hz tones shall be 40 percent and
shall be maintained within the limts of 37.5 and 42.5 percent.

2-3.4.4.2.5 Displacenent sensitivity.- The angul ar di spl acenent
sensitivity shall be as symetrical as possible. The noninal angular

di spl acenent sensitivity shall correspond to a DDM of 0.0875 at an angul ar
di spl acenent of 0.35 degrees above and below the glide path. This value
corresponds to a deflection of + 75 microanperes. The DDM bel ow the ILS
glide path shall increase smoothly for decreasing angle until a value of
0.22 DDM is reached. This corresponds to a "fly up" deviation of 190

m cr oanper es. This value shall be achieved at an angle of not |ess than
0.30 of the glide slope above the horizontal. However, if it is achieved
at an angle greater than 0.45 of the glide slope angle, the DDM shal
renmain equal to or greater than 0.22 DDM down to 0.45 of the glide slope
angle. The glide path width and angle shall be so adjusted that an
aircraft flying in such a way as to just clear all obstructions between the
outer marker and the threshold obtains a signal of no |ess than 180

m croanmperes (0.21 DDM) "fly up". Wth the glide path w dened or |owered
to the alarmpoint, no less than 150 microanperes (0.175 DDM) shall be
obtained. The angul ar displacenent sensitivity shall be adjusted and

mai ntained within + 15 percent of the noninal value selected.

2-3.4.4.2.6 Automatic changeover unit (dual facility).- The automatic
changeover unit shall cause the nain transnmtter to cease radiation (when a
station fault 2-3.4.4.7.3, is detected) and cause the standby transnitter
to radiate. The changeover unit shall configure the antenna systemto the
radiating transmtter

2-3.4.4.3 Transmitter.- The transmitter shall consist of an RF nodul e and
a nodul ator assenbly.
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station fault 2-3.4.4.7.3, is detected) and cause the standby transnitter
to radiate. The changeover unit shall configure the antenna systemto the
radiating transmtter

2-3.4.4.3 Transmitter.- The transmitter shall consist of an RF nodul e and
a nodul ator assenbly.

33



FAA-E-2492/2b

2-3.4.4.3.4 Control functions.- A control shall be provided to turn the
transmitter output radiation on and off. In addition, it shall be possible
to select either local or remote control of this function

2-3.4.4.3.5 Crystal.- Two of each required crystal shall be furnished with
each transmitter in accordance with a listing of channel frequency
assignments which will be furnished by the Governnent. In order to change
the transmtter frequency, the crystal shall be the only conponent

requiring replacenent. The crystal shall be easily renmovable froma plug-
in socket. In lieu of a set of crystals, transmtter frequency may be
controlled by a crystal-referenced synthesizer adjustable over the ful
frequency range of 328 to 336 Mz in steps of 0.15 MHz.

2-3.4.4.3.6 Crvstal oven.- A crystal oven shall not be used.

2-3.4.4.3.7 Resonance points.- There shall be no indication of nore than
one resonance point over the conplete range of travel of adjustnent for al
controls normally used in tuning or adjusting the transnmitter to neet

equi prent  specification requirements. This requirenent shall be net over
the specified frequency range either during the procedure of tuning the
transmtter or after .all stages are tuned to resonance, regardl ess of the
transmtter power output.

2-3.4.4.3.8 Indicator lights.- Indicator lights shall be provided and
nmounted on the front panel of the RF nodule to indicate the application of
AC power and local renote control

2-3.4.4.3.9 Modul ator assemblv design.- The nodul ator assenbly shall
provide (1) an output containing the RF carrier nodulated by the navigation
tones and (2) an output containing only the separate sideband frequencies
of the navigation tones. The nodul ator shall be of electronic, solid state
desi gn.

2-3.4.4.3.10 Modul ation tones.- The nodul ating tones shall be 90 Hz and
150 Hz within + 1.5 percent.

2-3.4.4.3.11 Audio phase of nodulation tones.- The nodul ating tones shal

be so phase-locked that the dempbdul ated 90 and 150 Hz signals appearing at
the carrier output pass through zero within 50 nicroseconds of each other

in the same direction, every 1/30 second.

2-3.4.4.3.12 Carrier modulation.- Mdulation of the carrier output signals
over a mnimmrange of 36 to 44 percent shall be acconplished by the use
of a control which shall not produce a change of nore than + five degrees
in RF phase between carrier and sideband outputs, neasured over the ful
range of service conditions of tenperature and humdity. Adjustment of the
nodul ati on control over the range specified herein shall have no effect on
path structure or symetry of path width

2-3.4.4.3.13 Mdulation bal ance adjustment.- A control shall be provided
for precisely adjusting the total nodul ation balance. Throughout the range
of adjustnent of the mpdul ation percentage control, and wi thout making any
other adjustments within the nodul ator, adjustnent of the modul ation

bal ance control shall provide total npdul ation bal ance.
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2-3.4.4.3.14 Sideband anplitude control.- A sideband anplitude control
shall be provided to enable adjustment of the glide path full sector width
of 0.80 degrees to 2.0 degrees. Adjustment of this control over its ful
range shall not cause the phase to change nore than + 5 degrees as neasured
over the service conditions of tenperature and humdity.

2-3.4.4.3.15 RF phaser control.- A phasing control shall be provided for
shifting the RF phase of-the signals appearing at the sideband output over
a range of at least + 60 degrees fromnormal. Wth the conplete facility
radi ating and properly phased, the phaser control shall be set at md-range
+ 20 percent. Adjustnent of this control over its full range shall not
cause the anplitude to change nore than + 0.25 db.

2-3.4.4.3.16 Mdulator navigation tone control.- A control shall be
provided to enabl e i ndependent renoval of the navigation tones fromthe RF
carrier.

2-3.4.4.3.17 Modulator test circuits.-For test purposes, a detected sanple
of the carrier output and sideband output shall be provided at convenient
test jacks. The sanpled signals shall be a mninmumof 300 mllivolts into
a 20 K ohm | oad.

2-3.4.4.3.18 Carrier signal at sideband output.- Wth the nodul ator
adjusted for optinum conditions, for any conbination of sideband anplitude
control or sideband phaser control settings, the carrier power appearing at
t he sideband output shall be 30 dB or nore below the carrier power
appearing at the carrier output when neasured over the service conditions
of tenperature and humdity.

2-3.4.4.3.19 Distortion of denodulated navigation tones.- Wth the

equi pnent adjusted for optinum conditions, the signals appearing at the
carrier output test jack and sideband output test jack when it is properly
denodul ated, shall be such as to produce a denodul ated signal with equal 90
and 150 Hz conponents and distortion conponents which do not exceed the
fol | owi ng

Di stortion conmponent referred

Frequency to 90 or 150 Hz signa
180 Hz 3 percent

270 Hz 4 percent

300 Hz 4 percent

450 Hz 4 percent

Al other frequencies within
the range of 30 to 4000 Hz

N

per cent

In addition, the total harnonic distortion shall not exceed 10 percent.

The above distortion requirenents shall also be met when the input power to
the modul ator is varied over the specified range of the transmtter power
out put .
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appropriate anplitude and phase relationship for delivery to the two
transmtting antennas. Equal |evel sideband signals will be radiated from
both the upper and | ower antennas and carrier signals fromonly the | ower
ant enna

2-3.4.4.4.1 Sideband reference phaser.- A phaser shall be provided to
adjust the phase of the sideband signals fed to the two antennas. Wth the
phaser set to md-scale, -the phase of the upper antenna output shall be 180
+ 5.0 degrees out of phase with the |ower antenna output. The phaser shal
have an electrical range of adjustnent of at |east 60 degrees each side of
m d-scal e and a mechani cal range of adjustnent of at |east 40 degrees each
side of mid-scale. Adjustment of this control over its full range shal

not cause the anplitude to change by nore than + 0.25 dB.

2-3.4.4.4.2 Sideband reference amplitude control.- A continuously

adj ustabl e control shall be provided to adjust the ration of sideband power
delivered to the upper and lower transmitting antennas. The range of
control shall be such that it will vary the power fed to the two antennas
ina linear manner. Wth the control set to mid-range the power output to
each antenna output shall be equal

2-3.4.4.4.3 Sideband reference carrier isolation.- Wth all phasers and
power dividers set to md-range, the carrier power at the upper antenna
out put shall be 26 dB or nore below the carrier power at the |ower antenna
out put .

2-3.4.4.4.4 Sideband reference line sections.- Built-in line sections
shal | be provided in each output for measuring RF power fed to each
antenna. These line sections are in addition to the line sections
installed in each transmtter output as specified in 2-3.3.10.

2-3.4.4.5 Capture effect anplitude and phase control assembly.- (Used with
capture effect GS configuration only.) The capture effect anplitude and
phase control assenbly shall be designed to conbine the separate carrier,

si deband and clearance signals from the glide slope and clearance
transmtter in the appropriate anplitude and phase relationship for
delivery to three transmitting antennas. Carrier signals will be radiated
fromthe lower and mddle antennas, sideband signals from all three
antennas and clearance signals from the upper and |ower antennas

2-3.4.4.5.1 Capture effect phasers.- Phasers shall be provided in each of
the antenna outputs. At the contractor's option these phasers may be
either an integral part of the Anplitude and Phase Control Unit (APCU)

or external to the APCU assenbly. |f the phasers are external to the APCU
assenbly, they shall be mounted in the external RF network of 2-3.4.4.6.12.
Each phaser shall have an electrical range of adjustment of at |east 35
degrees each side of md-scale and a mechanical range of at |least 1.5
inches of linear travel or 40 degrees of rotational travel each side of
md-scale. At the output of the APCU, the output to the upper antenna
shall be in phase (+ 5.0 degrees) with respect to the | ower antenna out put
and sinmultaneously out of phase (180 + 5 degrees) with respect to the

m ddl e antenna when a signal is fed to the sideband input. |f the phasers
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are an integral part of the APCU, this requirement shall be net with al
phasers set to md-scale. Adjustnent of these phasers over their ful

range shall not vary any output |level of the APCU by nore than + 0.1 dB.
The APCU shall be designed to allow adjustment of the carrier sideband to
si deband only phase in the mddle antenna out put independent of the carrier
sideband to sideband only phase in the |ower antenna output

2-3.4.4.5.2 Capture effect amplitude control.- Continuously adjustable
controls shall be provided to divide the power as required to

(a) Establish the proper ratio of the carrier power delivered to the
| oner and middle antenna outputs

(b) Establish proper ratio of sideband power delivered to the upper
and | ower antenna outputs

(c) Establish the proper ratio of the sideband power delivered to the
m ddl e antenna output with respect to the upper and | ower antenna
out put s.

Adj ust ment of each power divider throughout its range shall not change the
RF phase at the antenna outputs by nore than + 2.0 degrees.

In lieu of continuously adjustable controls, a broadband, fixed ratio power
divider simlar in function to that feeding the localizer antenna system
may be provided. This power divider shall provide the required power ratio
for each antenna over the full range of operating conditions and
environnmental service conditions. The RF phase at the antenna outputs of
the power divider shall not deviate by nore than + 2.0 degrees over the
full operating frequency range and over the full range of environnenta
service conditions.

2-3.4.4.5.3 Capture effect carrier isolation.- Wth each phaser and power
divider set to nmid-range, the power at the upper antenna output, the

si deband input and the clearance input shall be 40 dB or nore bel ow t he
incident power applied to the carrier input. The power at the clearance

i nput shall be 33 dB or nore below the incident power applied to the
carrier input.

2-3.4.4.5.4 Capture effect carrier stability.- After initial adjustment
under normal test conditions, the ratio of the power at the mddl e antenna
output with respect to the power at the |ower antenna output shall not vary
nore than + 0.5 dB over the service conditions of tenperature and humidity,
Additionally, the phase of the signal at the niddle antenna output shal

not vary nore than + 5.0 degrees with respect to the phase of the signal at
the | ower antenna output as neasured over the service conditions of
tenperature and hunidity.

2-3.4.4.5.5 Capture effect sideband isolation.- Wth each phaser and power
divider set to nid-range, the power at the carrier input shall be 40 dB or
more bel ow the incident power applied to the sideband input. The power at
the clearance input shall be 33 @B or nore bel ow the incident power applied
to the sideband input.
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2-3.4.4.5.6 Capture effect sideband stability.- After initial adjustnment
under normal test conditions, the ratio of the power at the upper, mddle
and | ower antenna signal outputs each with respect to the power of every
ot her output shall not vary nore than + 0.5 dB under the service conditions
of tenperature and hunmidity. The sumof the powers at the upper, niddle
and | ower antenna outputs shall not vary nore than + 0.5 dB. Additionally,
t he phase of the sideband signal at the upper, mddle and | ower antenna
each with respect to every other output shall not vary nore than + 5.0
degrees and the phase of the sideband signal with respect to the carrier
signal at the middle and | ower antenna signal output shall not vary nore
than + 5.0 degrees.

2-3.4.4.5.7 Capture effect clearance isolation.- Wth all phasers and
power dividers set to their center positions, the power at the carrier
input, sideband input and middl e antenna output shall be 33 dB or nore
bel ow t he incident power applied to the clearance input.

2-3.4.4.5.8 Capture effect line sections.- Built-in line sections shall be
provided for each individual antenna output. These line sections are in
addition to the line sections installed in each transmtter output as
specified in 2-3.3.10.

2-3.4.4.6 ide slope antenna arrav.- The null reference or sideband
reference glide slope antenna array shall consist of two identica

ant ennas. The capture effect glide slope antenna array shall consist of
three identical antennas and these shall be of the sane design as those
antennas provided for the null reference and sideband reference type
station. Al antennas shall be interchangeable.

2-3.4.4.6.1 Antenna configuration.- Each antenna may consist of single or
multiple horizontally polarized elenents conbined with a reflector to neet
the required gain and vertical and horizontal pattern requirenents.
Antenna elenents and reflectors shall be of the sane netal type to prevent
electrolytic action where they join together. Antenna heaters or radomes
or both may be utilized to satisfy the total requirenments for operation
under the environnental conditions specified

2-3.4.4.6.2 Polarization.- The radiated signal of the antenna shall be
horizontally polarized. The vertical conponent shall be at |east 25 dB
bel ow the horizontal conponents as nmeasured in front of the antenna and
within + 25 degrees in azimuth of a vertical plane perpendicular to the
antenna and passing through the center of the antenna

2-3.4.4.6.3 Gain.- The gain of the antenna shall be such that the free
space radiation fromthe antenna at zero degrees in azinuth shall not be
| ess than 10 dB above that of a lossless isotropic radiator

2-3.4.4.6.4 Characteristic impedance.- The design center inpedance of the
conponents and assenblies shall be 50 ohns.

2-3.4.4.6.5 Front-to-back ratio.- The front-to-back ratio of radiated
signal shall be not less than 16 dB.
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2-3.4.4.6.14 Radomes.- Radomes, if utilized shall be fabricated of Type
Il glass fiber base plastic material in accordance with L-P-383 (nodifies
specification FAA-G-2100). |If radomes are utilized, all performance

requi renents of the antenna systemshall be net with the radomes installed.

2-3.4.4.6.15 Antenna heaters.- If antenna heaters are utilized to neet the
requirenents for operation in sleet and snow, such requirenments shall be
deened to have been net if the antenna heaters are successful in preventing
the accurmul ation of snow, ice, or slush on critical surfaces of the antenna
array (radiating and pickup el ements, radome, if utilized, and reflector)
under wind conditions of up to 50 nph at air tenperatures down to -10
degrees C. The antenna heaters shall be thernostatically controlled with
the thernmpstats adjustable within the range of +0 to +5 degrees centi grade.
The heater shall be isolated both nmechanically and electrically fromthe RF
circuits, so that operation of the heater does not affect the antenna VSWR,
radi ation patterns, or signal characteristics fromthe nonitor pickup

devi ces.

2-3.4.4.6.16 Antenna heater mmster thernmpstat.- A naster thernostat with a
renote bulb or sensor shall be provided for nmounting on the wall of the
transmtter shelter to sense the outside free air tenperature. The
contacts shall be rated to carry the current and voltage required to
operate the coil of the AC contactor. A nmounting bracket shall be

provi ded. The thernostat shall open and remain open for all tenperatures
bel ow an adjustable setting between -12 and -18 degrees centi grade.

2-3.4.4.6.17 Antenna nounting.- The antennas and associated distribution
units (when utilized) shall include mounting provisions to enable vertica
mounting on the tower to produce glide angles between 2 and 4 degrees
Means shall also be provided to laterally offset the antennas, in 1 inch
increments, a total of + 18 inches froma centered position on the tower.

2-3.4.4.6.18 Antenna tower.- The glide slope antennas shall be nounted on
a steel triangular-shaped sectionalized tower. The forward facing (toward
t he approach end of the runway) side of the tower shall be perpendicular to
the runway centerline at the nearest point, on the runway opposite the
tower. This side of the tower shall be perpendicul ar, whether or not the
tower is of uniform size or tapers. Each tower shall be conplete with a

| adder with uniformy spaced steps a mnimum of 16 inches wide and a

maxi num of 12 inches apart, obstruction lights, safety clinbing-equipnent,
anchor bolts and other related hardware. Tower design shall be in
accordance with paragraph 2-3.3.19.

2-3.4.4.6.19 ostruction lights.- A double obstruction light in accordance
with FAA Advisory Grcular AC 150/5345-2 shall be provided at the top of
the tower. The lanps shall be wired in parallel and shall be rated at 100
watts each

2-3.4.4.6.20 Safety climbing-equipment.- Safety clinbing-equi pment shal
be provided for all structures 20 feet or nmore in height except when

| adders are nounted inside towers, provided the clearance fromthe
centerline of the rungs to the nearest permanent object on the clinbing
side of the |adder does not exceed 28 inches (clearance provided by
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2-3.4.4.6.14 Radomes.- Radomes, if utilized shall be fabricated of Type
Il glass fiber base plastic material in accordance with L-P-383 (nodifies
specification FAA-G-2100). |If radomes are utilized, all performance
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2-3.4.4.7.1.1 Near field monitor.- The near field pickup device and
support for each type of glide slope system shall be provided as follows:

(a) (deleted)

{b) Sideband reference glide slope station. The near field pickup
device and support shall be designed to be located on a
rectangular, elevated screen counterpoise in order to minimize
effects of changing ground conditions. The screen counterpoise
shall extend from the glide slope antenna array to a point a
minimum of 12 feet behind the near field pickup device and a
minimum of 6 feet either side of the monitor pickup device. The
screen counterpoise shall not be provided under this
specification. The near field pickup device and suitable support
shall be provided for location at a point in front of the glide
slope antenna array determined to be the 300 + 5 degree phase
proximity point between the upper and lower antennas. The near
field pickup device shall be positioned at a height to place it
at the peak of the first lobe of the upper antenna. To
facilitate adjustment the height shall be adjustable from 2 feet
to 8 feet above ground level and the longitudinal positioning of
the near field pickup device and support shall be adjustable by
means of rails or other sliding assemblies over a 10 foot range.
The near field monitor sensitivity shall be adjusted to indicate
a fault condition if the signal from the near field pickup device
exceeds that which would be produced by dephasing of the upper
antenna to an out-of-tolerance condition (2-3.4.4.7.3).

(c) (deleted)
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2-3.4.4.7.2 Glide_slope monitor_stabilization.- All monitor channels shall
be stabilized within 0.5 seconds after initial application of radiated
signals. For Category | ILS equipment, internal monitor control shall
begin within 2.0 seconds after initial application of radiated signals when
such signals are outside of allowable tolerances. For Category Il and
Category Il ILS equipment, internal monitor control shall begin within 0.5
seconds after initial application of radiated signals when such signals are
outside of allowable tolerances. Interaction of all monitor parameters
shall be minimized allowing simple straightforward adjustments of all
monitor parameters in turn with minimum readjustment. After initial
adjustment under normal test conditions, changes from the initial room
temperature readings occurring between 0.5 seconds and fifteen minutes
after initial application of power under each of steps 3, 6, and 8 of the
type test procedure of specification FAA-G-2100 (modifies FAA-G-2100 for
this application) and throughout the remainder of the test shall not exceed
25 percent of the change from nominal to the alarm threshold specified in
2-3.4.4.7.3.

2-3.4.4.7.3 Fault conditions.- The monitor shall detect a fault and
initiate appropriate action if any of the following occur:

(a) A shift of the mean glide path by more than + 0.2 degrees. For
angles less than 2.67 degrees, the tolerance shall be + 0.075
times the path angle.

(b) A change in path half sector width exceeding + 0.2 degrees of
nominal.

(¢) A reduction of radiated power of 3 dB from nominal.

(d) A change of the 90 and 150 Hz modulation percentages outside the
38.0 - 42.0 percent limits.

(e) A deterioration of the glide slope system that would result in an
out-of-tolerance reduction of the below path clearances.

2-3.4.4.7.3.1 Capture effect glide slope monitor.- in addition to
detecting the faults listed in paragraph 2-3.4.4.7.3, the following faults
shall also be detected at a capture effect station.

(@) A reduction of the radiated power from the clearance transmitter
of 1.5 dB from nominal.

{b) A reduction of the 150 Hz modulation of the clearance transmitter
by 15 percent.

{(c) An out-qf-tolerance se_paration between reference and clearance
transmitter frequencies.

2-3.4.4.7.3.2 Clearance cancellation.- At capture effect glide slope
stations, the clearance signals picked up by the monitoring devices in the
upper and lower antenna shall be canceled from the monitor path and width
channels.
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2-3.4.4.7.3.3 Monitor _action - The glideslope monitor shall have an
adjustable preset delay time, adjustable from the maximum monitor
stabilization time (see Paragraph 2-3.4.4.7.2) to at least 10 seconds. If a
station fault (2-3.4.3.4.2) persists beyond this preset delay time, the
monitor shall initiate the following action:

(a) Cause radiation of the glide slope transmitter to cease.

(b) Cause transfer to standby transmitter at a dual facility. If the
fault persists for the preset period of time following the
transfer, the station shall shut down.

(c) Following shutdown, initiate a local aural and visual alarm and
transmit the alarm indications to the remote control point.

2-3.4.4.7.4 Glide slope monitor fail-safe.- The glide slope monitors shall
be fail-safe such that failure of any parts of the monitors shall either
result directly in an alarm condition, or shall not alter any alarm
threshold level such as to allow an out-of-tolerance condition to occur
without detection. For such parts as electronic or electromagnetic
switching devices, where it is not practical to provide fail-safe operation
under both modes of failure (open circuit and short circuit) fail-safe
protection shall be provided for the mode of failure having the higher
probability.

2-3.4.5 VHF marker beacon station.- A complete single equipment VHF marker
beacon station shall consist of the following:

(a) One transmitter group with associated monitor and modulation
equipment.

(b) One antenna group with monitor pickup device and associated
cabling, divider networks, connectors, hardware, etc., necessary
to connect the transmitter to the antenna array and to mount the
antenna to the steel tower herein specified.

(c) One standby battery power group.
(d) Steel antenna support tower.

2-3.4.5.1 VHF marker beacon station performance.- The VHF marker beacon
station shall provide information about the distance to the runway
threshold of an aircraft engaging in approaches to, and landing at,
airfields. The marker beacon station in accordance with these requirements
is capable of being used as an inner, middle or outer marker.

2-3.4.5.1.1 coverage.- The marker beacon field pattern shall be defined by
the locus of points at which a standard calibrated aircraft installation,
set for “low” sensitivity, receives an audio signal in excess of 2
milliamperes while flying the limits of the localizer course line, 150
microamperes either side ‘of the localizer centerline, or within + 10% of
the limits of the major axis shown on Figure 1, whichever is lesser. The
field strength at the limits of coverage specified in Figure 1 shall be 1.5
millivolts per meter. In addition, the field strength within the coverage
area shall meet the following requirements:
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2-3.4.4.7.3.3 Monitor _action - The glideslope monitor shall have an
adjustable preset delay time, adjustable from the maximum monitor
stabilization time (see Paragraph 2-3.4.4.7.2) to at least 10 seconds. If a
station fault (2-3.4.3.4.2) persists beyond this preset delay time, the
monitor shall initiate the following action:

(a) Cause radiation of the glide slope transmitter to cease.

(b) Cause transfer to standby transmitter at a dual facility. If the
fault persists for the preset period of time following the
transfer, the station shall shut down.

(c) Following shutdown, initiate a local aural and visual alarm and
transmit the alarm indications to the remote control point.

2-3.4.4.7.4 Glide slope monitor fail-safe.- The glide slope monitors shall
be fail-safe such that failure of any parts of the monitors shall either
result directly in an alarm condition, or shall not alter any alarm
threshold level such as to allow an out-of-tolerance condition to occur
without detection. For such parts as electronic or electromagnetic
switching devices, where it is not practical to provide fail-safe operation
under both modes of failure (open circuit and short circuit) fail-safe
protection shall be provided for the mode of failure having the higher
probability.

2-3.4.5 VHF marker beacon station.- A complete single equipment VHF marker
beacon station shall consist of the following:

(a) One transmitter group with associated monitor and modulation
equipment.

(b) One antenna group with monitor pickup device and associated
cabling, divider networks, connectors, hardware, etc., necessary
to connect the transmitter to the antenna array and to mount the
antenna to the steel tower herein specified.

(c) One standby battery power group.
(d) Steel antenna support tower.

2-3.4.5.1 VHF marker beacon station performance.- The VHF marker beacon
station shall provide information about the distance to the runway
threshold of an aircraft engaging in approaches to, and landing at,
airfields. The marker beacon station in accordance with these requirements
is capable of being used as an inner, middle or outer marker.

2-3.4.5.1.1 coverage.- The marker beacon field pattern shall be defined by
the locus of points at which a standard calibrated aircraft installation,
set for “low” sensitivity, receives an audio signal in excess of 2
milliamperes while flying the limits of the localizer course line, 150
microamperes either side ‘of the localizer centerline, or within + 10% of
the limits of the major axis shown on Figure 1, whichever is lesser. The
field strength at the limits of coverage specified in Figure 1 shall be 1.5
millivolts per meter. In addition, the field strength within the coverage
area shall meet the following requirements:
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(a) When cut by a horizontal plane, the pattern shall be an ellipse
with its mnor axis parallel to the course line. The ratio of
the ellipse mpjor axis to the mnor axis shall be a m nimm of
1.5t0 1.0.

(b) When cut by a vertical plane in the minor axis, the pattern shal
be within 25 percent of the limts shown in Figure 1. Mnor axis
coverage shall be neasured on the localizer course and descendi ng
on the glide path. Coverage shall extend to an altitude of at
| east 3,000 feet above the station

(c¢) The radiation shall be horizontally polarized

(d8) Major axis coverage shall be neasured at the instrument approach
procedures use altitude

2-3.4.5.2 Marker beacon transmitter.- One transmitter shall be furnished
for each marker beacon station, and each transmtter shall be conplete with
a nodul ator, a tone generator, an identification keyer and front pane
multineter with a selector switch to display the DC supply voltage

critical RF test points, npdulation percentage, and the nonitor output for
purposes of tuning-up and servicing the transnmitter

2-3.4.5.2.1 Frequency.- The design center transnitter output frequency
shall be 75 MHz. Al specified requirements shall be met at this output
frequency. The output frequency shall be within + 0.005 percent of the
design center value over the specified service conditions

2-3.4.5.2.2 Carrier output.- The full rated carrier power output of the
transmitter shall be not less than 2.5 watts over the service conditions as
neasured at a 50 ohm unbal anced resistive load termnating the transmtter
out put .

2-3.4.5.2.2.1 Power output adjustment.- It shall be possible to vary the
normal output power fromnot less than 2.5 watts to no nore than 0.25 watts
for an outer marker and fromnot less than 1.0 watt to not nore than 0.05
watts for a mddle or inner marker

2-3.4.5.2.3 Modul ation frequency.- The transnmitter shall include built-in
tone generating and nodulating facilities so that it can be nodul ated at
any level from70 to 97 percent by any of the followi ng selectable
frequenci es.

(a) 400 Hz (Quter Marker)
(b) 1300 Hz (M ddl e Marker)
(c) 3000 Hz (I'nner Marker)

2-3.4.5.2.3.1 Mdulation frequency tolerance.- Each nodul ation frequency
shall be within + 1.5 percent of the design center frequency under nornal
test conditions. Variation of each nodul ation frequency shall not exceed
2.5 percent of the design center frequency under the service conditions. A
control shall be provided for adjustnment of the audio frequency to its

nom nal val ue
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(a) When cut by a horizontal plane, the pattern shall be an ellipse
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1.5t0 1.0.
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a nodul ator, a tone generator, an identification keyer and front pane
multineter with a selector switch to display the DC supply voltage

critical RF test points, npdulation percentage, and the nonitor output for
purposes of tuning-up and servicing the transnmitter
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shall be 75 MHz. Al specified requirements shall be met at this output
frequency. The output frequency shall be within + 0.005 percent of the
design center value over the specified service conditions

2-3.4.5.2.2 Carrier output.- The full rated carrier power output of the
transmitter shall be not less than 2.5 watts over the service conditions as
neasured at a 50 ohm unbal anced resistive load termnating the transmtter
out put .

2-3.4.5.2.2.1 Power output adjustment.- It shall be possible to vary the
normal output power fromnot less than 2.5 watts to no nore than 0.25 watts
for an outer marker and fromnot less than 1.0 watt to not nore than 0.05
watts for a mddle or inner marker
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frequenci es.

(a) 400 Hz (Quter Marker)
(b) 1300 Hz (M ddl e Marker)
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test conditions. Variation of each nodul ation frequency shall not exceed
2.5 percent of the design center frequency under the service conditions. A
control shall be provided for adjustnment of the audio frequency to its

nom nal val ue
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detection. For such parts as electronic or electromagnetic switching
devices where it is not practical to provide fail-safe operation under both
nodes of failure (open circuit and short circuit), fail-safe protection
shall be provided for the mbde of failure having the higher probability.

2-3.4.5.4.2 Alarm controls.- Control (s) capable of varying the alarm

t hreshol d(s) shall be provided as necessary to neet the above nonitoring
requirements (2-3.4.5.4). These requirenents shall be met with any
transmitter output fromrated power to 10 percent of rated power. It shall
be possible to validate all alarmthreshol ds without external test

equi pment .

2-3.4.5.4.3 Alarmstability.- Wth the alarmthreshol ds adj usted under
nornmal test conditions to provide alarns as stated above (2-3.4.5.4), the
monitor shall indicate an alarm under the service conditions as follows:

(a)Carrier output -1.5dB to -4.0 dB
(b)Modulation t one renoved
(c)Unkeyed nodul ation

2-3.4.5.4.4 Al arm shutdown.- Wien an alarm condition occurs during normal
unattended operation, the rmonitor unit shall automatically shut down the
transmitter. Following a nonitor initiated shutdown or restoration of
primary AC power an autonmatic attenpt at restart shall occur at (50) fifty
seconds + 5 seconds after shutdown and again at 15 minutes + 30 seconds

after the initial shutdown if the first attenpt is unsuccessful. [f either
restart attenpt is successful the restart circuitry shall automatically
return to the full enable state. If the station is still inoperative after

two attempts at restart, no further automatic attenpts at restart shall be
made. After two failed autommtic restarts, restart of the station shall be

acconplished by a manual reset. Provisions shall also be made for a renote
restart capability such that nonentary closure of a set of contracts at the
renmote monitor point will initiate the restart

2-3.4.5.4.5 Rennte_al arm out put.- \VWen an alarm occurs, the alarm
indicator at the renpte status indicator (2-3.4.8) shall be activated.

2-3.4.5.4.6 Normml - bypass switch.- The marker beacon station shall be
furnished with a normal -bypass switch. The nornmal - bypass switch shal
allow the tenmporary disabling of the automatic shutdown function for
mai nt enance pur poses.

2-3.4.5.4.7 Battery disconnect switch.- The marker beacon station shall be
equi pped with a battery disconnect switch. The battery disconnect switch
shal|l enable the battery output voltage to be disconnected fromthe
transmtting equipnent. The switch shall be manually operated and shall be
automatically returned to the normal position when all maintenance access
is secured.

2-3.4.5.5 Standby power.- A continuously engaged or floating battery power
supply shall be provided for the marker beacon station for continued norna
operation if the primary power fails. To maintain the batteries in
operational readiness, a trickle charge shall be supplied to recharge the
batteries during the period of available primary power. Upon |oss and
subsequent restoration of power, the batteries shall be restored to ful
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charge within 24 hours from a 50 percent discharged condition. When
primary power is applied, the state of the battery charge shall in no way
cause harm to or affect the operation of the marker station. The battery
supply shall permit continuation of normal operation for not less than one
week under the normal test conditions. Additionally, the equipment shall
meet all specification requirements with the exception of standby power
requirements without batteries installed.

2-3.4.5.5.1 Control.- A switch and indicator light shall be provided for
the control of primary AC power to the marker beacon station.

2-3.4.5.5.2 Carrier _power stability.- After initial adjustment of the
carrier power to 2.5 watts output, the carrier power shall not vary more
than + 10 percent over the full range of service conditions.

2-3.4.5.6 Transmitter cabinet.- The transmitter, monitor and battery
charger power supply shall be housed in an aluminum or steel cabinet
designed to be mounted inside the marker beacon station shelter. The
cabinet shall be vented as required for adequate convection cooling with
(RF) screening as required to meet equipment performance requirements.

2-3.4.6 Control equipment.- The localizer and glide slope local control
equipment shall provide the following:

(a) Local on/off control and status indication of the transmitting
equipment at the appropriate stations.

(b) Automatic shutdown of the operating transmitter or transfer to
the standby transmitter in response to monitor initiated action
(see (f) below). In a type | or type V station (2-1.2), the
control unit will cause shutdown of the standby transmitter in
the event of another monitor alarm.

(c¢) Automatic station turn-on following loss and restoration of
primary power. (see paragraph 2-3.3.8.1).

(d) A time delay to insure that short transient conditions shall
withhold shutdown of the equipment during the time delay preset
period (2-3.4.6.1).

(e) Capability of monitoring the localizer station identification
signal by means of sound-powered handset or permanent magnet head
phones.  (This provision may be incorporated into a unit other
than the control unit at the contractor3 option).

(f) For single channel equipment, type II, IIl or IV (2-1.2), the
control unit shall provide automatic timed restart of the
appropriate station transmitting equipment following monitor
initiated shutdown action. The automatic attempt at restart
shall occur at (50) fifty seconds + 5 seconds after shutdown and
again at 5 minutes + 30 seconds after the initial shutdown if the
first attempt was unsuccessful. If either restart attempt is
successful, the restart circuitry shall automatically return to
the full enable state. If the station is still inoperative after
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charge within 24 hours from a 50 percent discharged condition. When
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equipment at the appropriate stations.

(b) Automatic shutdown of the operating transmitter or transfer to
the standby transmitter in response to monitor initiated action
(see (f) below). In a type | or type V station (2-1.2), the
control unit will cause shutdown of the standby transmitter in
the event of another monitor alarm.

(c¢) Automatic station turn-on following loss and restoration of
primary power. (see paragraph 2-3.3.8.1).

(d) A time delay to insure that short transient conditions shall
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(e) Capability of monitoring the localizer station identification
signal by means of sound-powered handset or permanent magnet head
phones.  (This provision may be incorporated into a unit other
than the control unit at the contractor3 option).

(f) For single channel equipment, type II, IIl or IV (2-1.2), the
control unit shall provide automatic timed restart of the
appropriate station transmitting equipment following monitor
initiated shutdown action. The automatic attempt at restart
shall occur at (50) fifty seconds + 5 seconds after shutdown and
again at 5 minutes + 30 seconds after the initial shutdown if the
first attempt was unsuccessful. If either restart attempt is
successful, the restart circuitry shall automatically return to
the full enable state. If the station is still inoperative after
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(g) Inclusion of a two termnal input, one termnal of which is a
positive voltage supply not to exceed 50 volts for the purpose of
i nterlocking the Instrument Landing Systemwith equi pnent not to
be supplied under this specification. A contact closure between
the two terminals with a resistance of |ess than 350 ohns shall
cause the main equi pment of the localizer, the glide slope and
each of the marker beacon stations to energize after a 20 + 4
second delay. An open circuit with a resistance greater than
10,000 ohns shall cause all transmitting equi pnent of the
localizer, glide slope and each marker beacon station to shutdown
wi thout delay. Loss of AC primary power at the ILS control unit
shal | cause the localizer, the glide slope or the marker beacon
station to remain in their previously selected state of either
energi zed or shutdown.

(h) Inclusion of two spare nonitor channels identical to those
supplied for the nmarker beacon stations. The two spare nonitor
channel s shal |l provide visual indication of the status of two
alarmrelay contacts supplied by equipnent not to be furnished
under this specification. The two alarmrelay contacts shall be
| ocated at the localizer and outer marker beacon station
respectively. A contact closure at the renote site supplied by
equi pmrent not to be furnished under this specification with a
resi stance | ess than 350 ohnms shall result in activation of the
green "normal" light of the appropriate channel; an open circuit
with a resistance greater than 10,000 ohnms shall result in
activation of the red "alarn I|ight

2-3.4.8.1.1 Type V ILS status control unit.- The status control unit
furnished with a type V systemshall duplicate the design of the status
control unit of 2-3.4.8.1 and shall additionally provide indication (2-
3.4.8.1(2)) of the status of the inner marker and the localizer far field
monitor, The far field monitor channel shall have a time delay control
that can be adjusted to delay the aural alarmindication fromO0O to 30
seconds after loss of the "normal" voltage and the resultant illumnation
of the red "alarnt light. The time delay will automatically be
reinitialized (set to zero) imediately upon restoration of the "normal"
signal. The type V status control unit shall also have the capability to
conpl etely bypass the far field nmonitor including the generation of the
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2-3.4.8.2 I1S status unit.- This unit shall provide the follow ng
functions:
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both marker beacon stations by the use of green "normal" and red
"alarm' (abnormal) indicating lights slaved to the indicator
lights of the ILS Status Control Unit (2-3.4.8.1).

(b) An aural alarm which operates simultaneously with the operation
of any of the red "alarnf (abnormal) lights to indicate an
abnormal condition of the localizer, glide slope or either marker
beacon station
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(¢) An alarm sil ence swtch.

(d) Inclusion of two spare status indicator "channels" identical to
those supplied for the marker beacon stations

The ILS status unit shall be a conpletely enclosed netal structure not to
exceed 6" X 6" X 6" designed either for desk top use or for nmounting within
a rectangular cut-out in-an operating console. Facilities for connection
to the ILS status control unit shall be provided by recessed nale
connectors.

2-3.4.8.2.1 Type V I1S status unit.- The ILS status unit furnished with a
type V systemshall duplicate the design of the status unit of 2-3.4.8.2
and shall additionally provide indication (2-3.4.8.2.(a)) of the status of
the inner marker and the localizer far field nonitor

2-3.4.8.3 Control 1lines.- The renpte nonitoring and control functions
shal | be acconplished utilizing audio tones over a single voice - grade

bal anced tel ephone |line pair (not supplied under this specification)
connecting the ILS status control unit to the localizer, the glide slope
and each of the narker beacons. The output anplitude of the tones shall be
adj ustable from-30 dBm to + 6 dbm with a nomi nal inpedance of 600 ohns.
Requirenents shall be nmet over the conplete range of adjustment

2-3.4.9 Renpte status indication equipment.- Localizer and glide sl ope
moni tor receivers designed in accordance with Specification FAA-E-2357
shal | be provided to renotely nmonitor the status of the localizer and glide
sl ope stations as specified in the invitation for bids or request for
proposals and as further specified herein. Crystals for the receiver shal
be furnished with the transnitters in accordance with 2-3.4.3.2.5 and 2-
3.4.4.3.5. A full ILS shall be provided with a Type | receiver and

antenna, a Type Il receiver and antenna and a renmote status unit each in
accordance with FAA-E-2357. A Type |Il or Type IV Station (2-1.2) shal
include only the Type | or Type Il receiver and antenna, as applicable, and

the renpte status unit, each in accordance with FAA-E-2357.

A frequency synthesizer may be used to control the receiver frequency in
lieu of a crystal. In lieu of conformance with MIL-E-38510,

m croel ectroni ¢ conponents used in the receiver nmust be vendor tested in
accordance with MIL-STD-883. Plastic packaged microelectronic components
must not be used
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2-3.5 LOCALIZER FAR FIELD MONI TOR

2-3.5.1 localizer far field nonitor general requirenents.- The VHF
localizer subsystemfar field nmonitor shall consist of the follow ng:

(a) Three nonitor antennas

(b) Two far field nonitor receivers

(c) Two nmonitor units

(d) Conbining/tinme delay/control circuits

(e) Far field nonitor equi pnent cabi net

(f) Battery shelter equipped with stand-by batteries
(g) Interface cabl es

The far field nmonitor antenna array design shall consist of two independent
horizontally polarized, directional, mninum®6 dB gain over isotropic,
antennas that will be located on appropriate frangible (2-3.4.3.3.12)
steel or alum num support structures at or near the inner marker beacon
site. The far field nmonitor equi pment shall be used in conjunction with
the localizer subsystem Monitored data shall be transmtted to the
localizer station and the renpte indication and control point through

t el ephone cable pairs, each pair having a DC | oop resistance of

approxi mately 2000 ohns. The far field nonitor unit shall operate properly
on i ndependent standby power for a mininmum of 72 hours after |oss of the
primary power source over the environmental service conditions.

2-3.5.2 Far field nonitor receiver performance.- The far field monitor
unit shall be equipped with two VHF receivers designed to neet the
follow ng requirenments over the environmental service conditions:

(a) Frequency range - 108 to 112 MHz.

(b) Sensitivity - two microvolts for 10 dB (S+N)/N, 20 percent
nodul ati on, 90 Hz.

(e) IF image rejection - 90 dB mi ni mum
(d) Frequency stability - + 35 x 1076°

(e) Localizer channel selector shall be a plug-in crystal or
frequency synthesi zer.

(f) Desensitization - for a desired signal of 5 microvolts, 30
percent nodul ation, a 4-volt signal at + 4 Mz from the desired
signal shall cause a |oss of gain of no nore than 2 dB.

(g) Cross nodul ation - with an input signal of 5 microvolts, an
undesired signal at a level of 5 nmillivolts, separated fromthe
desired signal by + 50 KHz and nodul ated at 50 percent shal
cause no nore than 10 percent distortion
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(h) Selectivity - 15 KHz mininmumat -6 dB
35 KHz nmaxi mum at -60 dB
60 KHz maxi num at -90 dB

(i) Input inpedance - 50 ohms + 10 ohns.

(j) Audio frequency response - for 20 percent nodul ation at 90 Hz and
150 Hz the audio output anplitudes shall be within + 0.1 dB of
each ot her

(k) Audio output level - for a 20 microvolt input signal 20 percent
nodul ated at 90 Hz, the output shall be adjustable fromOQ to at
| east 125% of the minimumrequired for the nonitor input.

(1) AGC - The AGC threshold shall be 20 m crovolts m ni mum

(m) The output shall vary no nore than 3 dB as the input is varied
from AGC threshold to 10 mllivolts.

(n) Detector linearity - The AC output shall vary linearly fromzero
to 60 percent nodulation. The DC output shall not change
appreciably as the percent of nodulation is varied

(o) CQutput inpedance - 20 K ohms nmaxi mum

(p) Audio distortion - The audio distortion at 90 Hz and 150 Hz shal
be no nore than 5 percent with an RF input of 50 microvolts to 10
mllivolts with nodul ation levels up to 50 percent.

2-3.5.3 Far field monitor and control panel.- The far field nonitor shal
provi de dual channel nonitoring of the localizer course signal for proper
alignment and RF signal |evel. It shall generate an alarmsignal if either
of the monitor channels indicates that the course alignnent exceeds preset
DDM |inmits (adjustable between zero and + .015 DDM) or a |oss of RF signal
for a period of 0 to 30 seconds (adjustable at the renpte status indication

and control unit).

2-3.5.3.1 Monitor channels.- Two identical nonitor channels shall be
provided to nmonitor the on-course DDM of the 90 Hz and 150 Hz signals of
t he localizer. The outputs of the nonitor channels shall be provided to
the control panel. The individual nonitor channels shall reset the
localizer shutdown alarmtinme delay to zero each tine the DDM, as seen hy
the nmonitor, is within allowable linmts for a period equal to or greater
than 50 nmilliseconds. This provision may be incorporated in the control
panel at the contractor's option

2-3.5.3.2 Control panel.- The control panel shall performthe follow ng
functions:

(a) Provide display of the DDM both locally and renotely at the
localizer station. The localizer DDM display unit to be
furnished shall be designed for mounting (by the governnment) in
the localizer equi pnent rack or cabinet.
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(b) Provide a shutdown signal to the localizer after a preset tine
del ay which shall be adjustable between 0 and 120 seconds.

(c) Provide an alarm signal to the rempte status indication and
control unit imediately upon activation of an alarm condition.

2-3.5.4 Far field nonitor equiprment cabinet and battery shelter

requirements.- The far field nonitor electronic subassenblies shall be
housed in a doubl e-wal | ed equi pnent cabinet suitable for nounting on a
concrete hardstand. Inner and outer front covers shall also be provided as
speci fied.

(a) Equi pment cabinet.- The outer cabinet shall be vented to provide
convection cooling of the equi pnent while simultaneously
providing protection against rain and screening against insects
The inner cabinets shall be vented as required for adequate
convection cooling with RF screening as required to neet
equi prent  performance requirenments. A dupl ex conveni ence outl et
shall be installed inside the inner cabinet and shall be wired
for 120 VAC operation

(b) Covers.- The shelter shall be provided with inner and outer
covers. The inner cover shall be top-hinged and secured by neans
of quarter turn captive fasteners (Dzus or equival ent) along the
bottom and side edges. A novable bar shall be provided to
support the cover in a horizontal position as a rain shield. The
hi nges shall be detachable to permt conplete renoval of the
cover when desired. \Wen positioned as a rain shield, the cover
shall not interfere with removal of mobdul es or use of extender
cards.. The outer cover shall be renovable by captive thunb
screws. A hasp shall be furnished for attachnent of a padlock to
prevent unauthorized access to the equiprment within the cabinet

(¢) Battery shelter.- An insulated al um num housing shall be
furnished to contain the batteries needed to satisfy the power
requirenents of the far field nonitor and shall be designed for
mounting on a platform It shall provide adequate protection
agai nst damage caused by electrolyte |eakage. It shall have a
hi nged door, provide adequate weather protection for the
batteries, and shall permt the necessary air flow for
ventilation. A hasp shall be furnished for a padlock to preclude
unaut horized access to the equi prent

2-3.5.5 Far field nonitor prime and standby Dower requirenents.- Prinmary
power for the far field nonitor shall be 3-wire, 120/240 volts ac, single
phase service. Standby power shall be provided by batteries operating in
conjunction with a battery charger/power supply unit specified as follows:

(a) Battery.- The far field nonitor shall be equipped with a seal ed
| ead-acid type storage battery (Gel-Cell or equivalent) capable
of operation in the tenperature range from-10 degrees C to +70
degrees C. The battery shall provide standby operation for a
m ni num of 72 hours in the event of a primary power failure.

(b) Battery charger/power supply.- A battery charger/power supply
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2-3.6 DOCUMENTATI ON REQUIREMENTS

2-3.6.1 Docunentation to be furnished.- Documentation for the localizer
antenna arrays, localizer antenna el evated support platforns, the glide

sl ope antenna tower and near field detector support, the localizer far
field nonitor antenna support and the nmarker beacon antenna tower shall be
prepared and furnished by the contractor, conplete, in accordance with all
requirements, and shall include the items indicated below.  Subnission
times are as shown in the contract schedul e.

(a) Standard layout drawings for the items specified above including
typical site layout drawi ngs for each.

(b) Erection drawi ngs and specifications.

(c) Construction drawi ngs and specifications including foundations,
groundi ng and underground connections, and interface with the
ant enna(s).

(d) Design calcul ations, assunptions and paraneters used to deternine
that the itens to be furnished or proposed for use satisfy the
service conditions specified herein.

2-3.6.2 Drawings.- Al drawings shall be made on clear-print paper No.
1000 H or equal with the FAAtitle block in the |ower right hand corner.
Provide 1/2" border lines on the top, bottom and right hand side. Provi de
1 1/2" border on the left side. The drawi ngs shall be nmade on "D" size
sheets (22" x 34"). Sanple title and index sheets w Il be furnished.

Drawi ngs will be prepared in accordance with FAA-STD-002. These drawi ngs
will be reduced in size by the FAA in the future. For this reason, the
contractor shall take effort to assure that all drawings are clear and
legible. The details and printing shall be of the size required for
mcrofilmng on 35 mmfilm The mininumletter height for a 22" x 34"
sheet will be 5/32" and .05" spacing between letters. Al letters shall be
vertical capital letters.

2-3.6.3 Design submission and approval.- The contractor shall furnish the
Contracting O ficer or his designated Technical Representative three copies
of the standard |ayouts, the erection drawi ngs and specifications, and the
construction draw ngs and specifications for review and approval. Also
three copies of calculations necessary to support all design requirenents
contained herein. No fabrication work shall be started until all design
documentation has been approved by the Covernment. Design approvals shall
in no way relieve the contractor frommeeting the requirenments of this
specification.

2-3.6.4 Documentation.- The contractor or his authorized representative
shall sign the original tracings of all drawings and the first page of all
specifications, design calculations, or simlar docunents under the
contractors' printed name and over the affixed replica of his professional
seal or his registration certification nunber including the state or
jurisdiction of issue.
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2-3.7 CONFI GURATI ON MANAGEMENT

2-3.7.1 Configuration managenent program.- The contractor shall establish
and maintain a program to assure proper configuration identification,
control and accounting throughout the life of the contract

2-3.7.2 Confipguration nmanagenent plan.- The contractor shall prepare a
Configuration Managenent-plan as outlined in FAA-STD-021. The plan shal
descri be how the contractor intends to assure proper configuration
identification, control audits and accounting. The plan shall reflect both
hardware and software plans. The contractor shall be responsible for its

i mpl ementation and application to subcontractors, vendors, and suppliers

2-3.7.3 Configuration control.- The contractor shall establish and

mai ntain a configurati on managenent programin accordance with FAA STD-021
to insure positive control of the configuration of the Instrunment Landing
System and supporting equiprent throughout the life of the Contract. This
program shal | provide for the orderly devel opnent and docunentati on of the
details of the configuration of both the hardware and software during the
design, developrment and production phases. The programshall result in an
accurate systemdefinition at the conpletion of all required tests, and
acceptance of the first system by the Government. Upon acceptance of the
first system the equi pment configuration, including the appropriate
descriptive documentation, shall be baselined. Thereafter, the contractor
shal | submit any engineering change proposal which affects baselined
hardware, software or docunentation (e.g., instruction books, installation
drawing, etc.) to the Government for approval in accordance with FAA Order
1800.8E.

2-3.7.4 Configuration audits

2-3.7.4.1 Functional configuration audits (FCA).- The contractor and the
Government shall conduct an FCA on each configuration itemas specified in
the contract in accordance with FAA-STD-021 after conpletion of design
qualification testing. The contractor shall be responsible for the support
of the audit in accordance with MIL-STD-1521, Appendix E. The contractor
shal | prepare and subnit agenda and minutes of the FCA to the Contracting
O ficer within 30 cal endar days of the conpletion of the audit.

2-3.7.4.2 Physical configuration audits (PCA)Y.- The contractor and the
Government shall conduct a PCA on each hardware and software configuration
itemin accordance with FAA-STD-021. The contractor shall be responsible
for 'support of the audit in accordance with MIL-STD-1521, Appendix F.
Successful conpletion of the PCA establishes the product baseline. In the
event that the PCA identifies incorrect engineering or technical data, the
contractor shall correct the data to conformto the product baseline at no
expense to the Governnent. The contractor shall prepare and subnit agenda
and minutes of the PCA to the Contracting Oficer within 30 cal endar days
of the PCA.

2-3.7.5 Configuration status accounting.- Configuration status accounting
shall be in accordance with the contractor's Configuration Mnagenent Plan
The Contractor shall conply with the requirements of FAA-STD-021 for

reporting the acconplishnment of updating retrofit changes to equi pnent and
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2-4.QUALITY ASSURANCE. RELIABILITY. AVAILABILITY/ MAINTAINABILITY AND FAI L-
SAFE PLANS AND PROCEDURES

2-4.1 General.- The contractor shall provide and nmaintain a quality
control programin accordance with FAA-STD-016, and quality assurance
provi sions specified in section 4 of Specification FAA-G-2100 shal |l apply.

2-4.1.1 Reliability. maintainability and fail safe.- The contractor shal
denmonstrate by cal cul ati ons and anal ytical evaluation that his proposed
el ectronic equiprment will nmeet the specified reliability, nmaintainability
and fail-safe requirements. The design eval uati on conducted by the
contractor shall be consistent with the |atest available reliability and
mai ntai nabi lity engineering procedures contained in the docunents of
paragraph 2-2.2. The contractor shall await approval of the final design
by the Governnent prior to proceeding with the final assenmbly of the

equi pnent .

2-4.1.2 Equipnment testing requirenents.- The contractor shall subnit
proposed test procedures in accordance with the requirements of section 4
of Specification FAA-G-2100. The proposed test procedures nmust denonstrate
that the equipment to be furnished conplies with all of the requirements of
this specification and as a mninmum includes the tests specified in Table
2-4.1 herein.

2-4.2 Reliability program

2-4.2.1 Reliability requirements.- Al equi pnment provided by the contrac-
tor shall be produced under reliability prograns which conply with the
requirenents of MIL-STD-785 and MIL Handbook 217.

2-4.2.2 Contractor submitted reliability programplan.- The contractor
shall submit a reliability program plan which neets the requirenments of
MIL-STD-785, Task 101 and which shall also include as a mnimmthe
fol | owi ng

(a) Definition of the reliability program goals.
(b) How the reliability goals will be achieved

(c) Design and construction techniques that will maxinmze system
MTBF.

(d) Predictions of MTBF.
(e) An agenda of items to be covered in design reviews.

The reliability plan devel oped shall be in accordance with MIL-STD-785 and
MIL Handbook 217.

2-4.2.3 Reliability analysis.- The contractor shall conduct reliability
anal ysis which nmeets the requirements of MIL-STD-785 (Task Section 200,
tasks 201, 202, an 203) and MIL Handbook 217. The reliability analysis
conducted by the contractor wll use ground, fixed environnental conditions
in the calculations and shall also include the followi ng as a m ni mum
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(a) Areliability block diagram of the equipnent indicating all
redundanci es, series elenents, voting logic, etc

(b) Failure rates for each element of the equi pment, where an el enent
is defined as the |lowest |evel of assembly for which failure
rates are avail able

(c) Parts selection in accordance with MIL-STD-785.

(d) References of all failure data and nodification factors used to
account for environmental conditions. Justification of these
factors nust be based on an engineering analysis

(e) Estimates of the equipnent reliability based on the above
requirenents

(£) Docunentation and justification of all assunptions concerning the
reliability analysis.

2-4.2.4 Reliability program review.- The provisions of MIL-STD-785, task
103 apply. Major reliability program checkpoints or mlestones on both
activities and results (as they becone avail able) shall be defined and
integrated into overall system program control procedures. The FAA shal
be notified at |east 15 working days prior to each contractually schedul ed
formal reliability programreviewto permt participation by the FAA.  The
m nutes of these formal reliability programreviews shall be provided to
the FAA

2-4.2.5 Status reports.- Quarterly status reports of the contractor's
progress and acconplishments in conducting the Reliability Program shall be
submitted to the Governnent. Each report shall, as a mninmum contain the
wor k acconplished and results obtained, status summaries of the |ast
reporting periods' prograns that were unresolved and a list of current
problens facing the contractor.

2-4.2.6 Failure reporting. analysis. corrective action system (FRACAS)
sunmary. - The contractor shall establish and inplenent a closed | oop
procedure MIL-STD-785, task 104 and shall also as a mninmuminclude the
following: (1) collect data on failures occurring during all phases of his
effort, including incoming part inspections, conponent engineering and
debuggi ng, production screening or burn-in tests and reliability acceptance
tests; (2) statistically analyze the data to identify reliability problens
and to assess the progress made in neeting reliability requirenents; (3)
per form engi neering anal yses of failed parts to ascertain the causes of the
failures; (4) inplenment appropriate corrective action to preclude the
recurrence of failures experienced; (5) performfollowon audits as
necessary to assure adequacy of corrective action. Al data shall be
avai |l able for FAA inspection

2-4.2.7 Failure nodes, effects and criticality analysis (FMECA).- The

contractor shall conduct an FMECA to the part level in accordance with the
provi sions of MIL-STD-785, task 204 for type V systens as specified in the
IFB or RFP. The FMECA nust denonstrate that the proposed design for the
type V localizer and glide slope stations will satisfy the continuity of
service and the integrity of signal requirenents indicated in paragraphs 2-
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(a) Result directly in an alarm condition.

(b) Not alter any alarmthreshold in the direction of tolerating
greater deterioration of the system performance characteristics
than permtted in the absence of such failure

and also that failure of-any part of the control unit shall either:

(a) Result in an autonatic shut-down of the associated facility.

(b) Not inhibit the control unit from acconplishing its intended
functions in the event of a nonitor alarm

The fail-safe denonstration test plan shall be subnmitted together with the
mai ntainability program plan (2-4.3.2.(i)).
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2-5 PREPARATI ON FOR DELI VERY

2-5.1 Preservation and packaging.- Preservation and packaging of itens
shall be in accordance with Mlitary Specification Mil-E-17555, Level A,

Method I1.

2-5.2 Packing.- Packing of itens shall be in accordance with MIL-E-17555,
Level B. No nore than one of each item and associ ated hardware shall be
packed in each shipping container. Itenms sensitive to electrostatic

di scharge shall be packed in accordance with DOD-STD-1686.

2-5.3 Marking.- Each packing and or shipping container shall be durably
and legibly nmarked with the following informtion:

(a) Name of item part nunber, and FAA type designation
(b) Serial nunber(s)

(¢) Quantity

(d) Contract nunber

(e) National stock number

(f) Gross weight and size (cubic units) of container
(g) Manufacturer's nane

Each package, shipping container, replaceable item and its container shall
be marked with bar codes in accordance with MIL-STD-129.

81



FAA-E-2492/2b

2-5 PREPARATI ON FOR DELI VERY

2-5.1 Preservation and packaging.- Preservation and packaging of itens
shall be in accordance with Mlitary Specification Mil-E-17555, Level A,

Method I1.

2-5.2 Packing.- Packing of itens shall be in accordance with MIL-E-17555,
Level B. No nore than one of each item and associ ated hardware shall be
packed in each shipping container. Itenms sensitive to electrostatic

di scharge shall be packed in accordance with DOD-STD-1686.

2-5.3 Marking.- Each packing and or shipping container shall be durably
and legibly nmarked with the following informtion:

(a) Name of item part nunber, and FAA type designation
(b) Serial nunber(s)

(¢) Quantity

(d) Contract nunber

(e) National stock number

(f) Gross weight and size (cubic units) of container
(g) Manufacturer's nane

Each package, shipping container, replaceable item and its container shall
be marked with bar codes in accordance with MIL-STD-129.

81



FAA-E-2492/2b

2-6 TRAINING

2-6.1

General requirements: The Contractor shall provide maintenance
training for ILS equipment in accordance with this section, and
in accordance with FAA-STD-028, entitled Contract Training
Programs. This standard covers the format and content of
training course materials, standards for training techniques
used, facilities provided, and administration of training.

2-6.2 Specific_training requirements:

2-6.2.1 Scope of training: The Contractor shall provide a traditional

2-6.2.2

2-6.2.3

2-6.2.4

(lecture/laboratory) training program for maintenance of ILS
equipment provided under this contract. Specifically:

(a) Localizer equipment

(b) Glide slope equipment

(c¢) Marker beacon equipment

(d) Remote control and monitoring equipment

(e) Antennas and RF power distribution

(£) Electrical power systems, including standby power

Training goals: The Contractor shall design the training program
to allow the successful graduate to:

a. Adjust equipment for normal operation.

b. Identify and follow written maintenance procedures in
instruction manuals.

c. Perform all periodic maintenance.

d. Measure and analyze all system operating parameters to
determine whether or not the system is performing within
specified tolerance limits.

e. Using diagnostic aids, built-in test equipment, and standard
digital and analog troubleshooting aids, isolate system
faults to the module or printed circuit board level.

f. Make system measurements and adjustments using remote
control equipment if remote monitoring and control equipment
is provided with systems purchased under this contract.

Skill level of trainees: Candidates for training will be FAA
electronics technicians or engineers who have successfully
completed FAA Course 40233, ILS Concepts, or the equivalent.

Modularity: The training program shall be developed in modular
form so the following sections can stand alone:

(a) General theory of operation
(b) Localizer equipment

(c) Glide slope equipment

(d) Marker beacon equipment

Training for remote control and monitoring equipment which is
common in theory and operating concepts to all applicable system
units may be included with the Localizer training module at the
Contractor3 option.
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2-6.2.8 Instructional Materials: In reference to Section 4.6 of FAA-STD-
028, the Contractor shall furnish all instructor and student
materials for each class. At the conclusion of each class,
students shall retain all course materials issued to them
2-6.2.9 Course Evaluation: In reference to Section 4.7.10 of FAA-STD-028,
the Contractor, rather than the FAA, shall administer the course
evaluation. On the final day of class, each student shall
conplete the "Ceneral end-of-course” evaluation form The
Contractor shall submit the conpleted evaluation fornms to the FAA
Technical Oficer within 5 working days after the conpletion of
each cl ass.
2-6.2.10 Training certification docunents:
2-6.2.10.1 Certificate of training: The Contractor shall provide a
certificate of training to each student who conpletes the
training course with a passing grade. The certificate shall
contain at least the follow ng information:
(a) Course Title
(b) Nunmber of hours of training conpleted
(c¢) Location of training
(d) Cass start and end dates
(e) Student's nane
(f) Instructor's signature
2-6.2.,10.2 G ass roster: The contractor shall provide a class roster
to the FAA Technical Oficer at the conclusion of each
training class. The class roster shall include all
information |isted above for the training certificate. In
addition, each student's social security nunber and course
grade (either numerical or pass/fail) shall be included.
2-6.3 Contract data requirements: The Contractor shall submt the
followi ng data:
2-6.3.1 In accordance with the referenced sections of FAA-STD-028 and/ or

the specified Data Item Descriptions (DI D) contained in AppendiXx
Il of FAA-STD-028:

(a) Tinme phasing Chart - Section 4.2.1 of FAA-STD-028

(b) Job task analysis - Section 4.7.1, DID-5, DID-12
of FAA-STD-028

(c) Contract training plan - Section 4.7.2, DID-6,
DID-12 of FAA-STD-028

(d) Course design guide - Section 4.7.3, DID-7, DID-12
of FAA-STD-028

(e) Student and instructor materials - Section 4.7.4,
p1ib-2, DID-8, DID-9, DID-10, DID-11, DID-12,
DID-13, DID-14, DID-16 of FAA-STD-028

(f) Course validation report - DID-13 of FAA-STD-028
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2-7 DEDI CATED REPAI R SERVI CE

2-7.1

2-7.2

2-7.3

2-7.4

Contractor Service: The Contractor shall furnish all |abor,
tools, test equi pnent, parts, software, and any other technica

or adnministrative support necessary to provide the required

Dedi cated Repair Service (DRS) for Reparable Items and Conponents
(RI&C) in accordance with the provisions of this section

The purpose of the DRS is to provide for an accelerated repair
turnaround tine on selected reparable itens failure, to the
extent not covered by warranty, which occur during the period of
tinme designated in the contract. The terns of this section shal
becorme effective when the contract is nodified by nutual
agreement of the parties to establish the DRS, including an
agreed-to list of RI& and prices for their repair

If the contract is nmodified to establish the DRS, the Contractor
shal | provide DRS beginning with the first day of the nonth

i medi ately followi ng the Government's acceptance of the first
systemof Item1l of the Contract. At that time, the Contractor
shal | have the capability and expertise necessary to repair al

RI &C. The DRS shall continue through the last day of the nonth of
the contract period for the DRS. The DRS conpl etion date shall be
stated in the contract nodification establishing the DRS.

Reparable Itens and Conponents: Reparable itens and conponents
(RI&C) are those of a durable nature which, when unserviceable
normal |y can be restored to a serviceable condition by a repair
activity. R &C shall be repaired when the cost of repair is |ess
than 65 percent of the replacenment cost.

Testing. Inspection, and Acceptance: Testing, inspection, and
final acceptance by the FAA of repaired items shall be
acconpl i shed in accordance with the test, inspection, and the
acceptance requirements of the Contract. Requests for action
technical action requests, acceptance test procedures, and test
data forms subnitted and approved for the end item requirement on
this contract are considered approved for the purpose of DRS and
need not be re-submitted for approval.

Delivery Requirenments of Repaired Items: The follow ng
priorities shall apply for delivery of repaired items. The
designation of priority or routine delivery shall be made by an
FAA Depot |tem Manager

(1) Priority - Seven (7) working days from receipt of the
item or conponent by the Contractor until shipped to the
desi gnated reci pient;

(2) Routine - Thirty (30) working days from receipt of the

item or conponent by the Contractor until shipped to the
desi gnated recipient
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Shipping Instructions and Shipping Cost:  Shipping instructions
for repaired or replaced items shall be furnished by an FAA Depot
[tem Manager.

The CGovernment shall pay all transportation costs of items to and
from the Contractor's facility. Al itenms shall be shipped to the
Contractor prepaid. Upon return of the itemto the Governnent,

the Contractor-shall prepay all transportation charges and bil
such charges as a separate itemon its nonthly invoice. |If the

shi pping charge for any one destination exceeds $100, the waybill
shal | be marked "THESE TRANSPORTATI ON CHARGES ARE TO BE PAID AS A
SEPARATE AND DI RECT | TEM BY THE U.S. GOVERNMVENT. ANY SPECIAL U. S
GOVERNVENT TRANSPORTATI ON RATES MUST BE APPLI ED. "

Met hod of Shipnent: Mode for shipnent shall be conmensurate with
the designated priority of the requirenent, and nay be
specifically designated by an FAA Depot |tem Manager

Contacts and Shinning Points: Specific offices of contact, nanes
of individuals and contact points of appropriate FAA personne

and Contractor representatives shall be exchanged between the FAA
and the Contractor subsequent to establishment of the DRS.

The Contractor shall identify the address for items shipped as
fol |l ows:
(1) Address for all items shipped via United Parcel Service

(UPS) or other freight lines
(2) Address for all itens shipped via parcel post or air mail

Preservation, Packaging. Packing: Al items shipped under this

contract shall be preserved, packaged, and packed to provide
adequat e protection agai nst danage shi pment fromthe Contractor's
plant to designation, and be in accordance with MIL-E-17555H.
Marking for shipnent shall be in accordance with MIL-STD-129, and
packages shall be bar coded in accordance with MIL-STD-1189.

Data Accunul ati on _and Reports Data shall be mmintai ned and

accunul ated by the Contractor on repaired items to provide the
following reports to the FAA Depot

(1) Repair Status Report. The Repair Status Report shall be
submtted on a weekly basis to the FAA Depot and include the
following infornation:

(a) Part nunber

(b) Serial nunber (if applicable)

(c) Description

(d) Data received

(e) Facility from which received

(f) Data shi pped

(g) -Failure Report (if applicable)

(8) Type of requirenent - (Priority/Routine)
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2-8 NATI ONAL Al RSPACE | NTEGRATED LOG STI CS SUPPORT PROGRAM ( NAI LS)
2-8.1 Scope The Contractor shall plan, manage, and execute a NAILS

Programin accordance with FAA O der 1800.58 and FAA NAILS Masters Plan. The
NAILS Programis the total set of tasks, both managenment, and execution
required to acconplish the follow ng objectives

a. Cause supportability to be an integral part of system design and
system requirenents

b. Define support requirements which are optinally related to the design
and to each other

c. Define the required support during the operational phase

d. Prepare the attendant data products
MIL-STD-1388-1A and -2A shall be used as a reference for task guidelines. For
new designs, the NAILS Programeffort shall be conducted as an integral part of
the design process. For existing designs requirements shall be anal yzed and
devel oped in accordance with the guidelines stated bel ow and the requirenents
of MIL-STD-1388.

2-8.1.2 NALLS Proaram NManagenent .

2-8.1.2.1 NAILS Manager. The Contractor shall designate a NAILS nanager

The Contractor's NAILS manager shall be at a nmanagenent |evel appropriate for
managers of hardware devel opnent and engi neering, and have an engi neering
specialty in matters relating to logistics support and |ife cycle cost

inpacts. The Contractor's NAILS nanager shall serve as the focal point for
the interface with the Government on all natters relating to the nanagenent of
the NAILS program

2-8.1.2.2 National Airspace Integrated Logistics Support Managenent Team
(NATLSMT). Joint Government/NAILSMT for the Instrument Landing Systens (ILS)
shal|l be established to serve as the prinmary nmanagenent vehicle for nonitoring
the status of the NAILS Program inplenentation. The chairman of the NAILSMT
shall be a Government representative. The NAILSMT shall provide a neans for
coordinating and monitoring schedul e and contract performance thereby insuring
adequacy, tinmeliness and conpliance with established regulatory gui dance and
contracted requirenents.

The NAILSMT shall neet at |east once a year at the FAA Headquarters in
Washi ngton, DC. The first NAILSMT neeting shall be approximtely three nonths
after date of contract award

The Contractor shall provide admnistrative support for and participate in
NAILSMT neetings as required. The Contractor shall publish an agenda 30 days
prior to the NAILSMT neetings. The Contractor shall assure participation of
subcontractor personnel when necessary. The Contractor shall identify and
document itens requiring action at a joint NAILSMT neeting. The action itens
shall be submitted as agenda itens for each NAILSMT neeting. The contractor
shal|l attend, participate fully and take minutes of all NAILSMT neetings.
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2-8.1.2.3 Integrated Support Plan (ISP) Development. The Contractor shal
prepare and submit for Covernment review and approval, an ISP, using MIL-STD-
1388 as a guide. This plan identifies the contractor's approach for

i mpl ementing the NAILS programfor the ILS. A prelimnary plan will be
subnmitted to the government for review and conment at the LSA Cui dance

Conf erence schedul ed 30 days following Contract Award. After governnent
approval, the ISP beconmes the contractual document governing the contractor's
NAILS effort. The Contractor is responsible for conpliance with ISP
requirements by all subcontractors and vendors.

2-8.1.3 NALLS Program Tasks.

2-8.1.3.1 Maintenance Planning. The Contractor shall plan the maintenance
for the ILS. Maintenance planning is the effort to identify, document, and
establish an effective and econonmical way for performing the total range and
quantity of maintenance tasks on the ILS. Determination of the total range
and quantity of maintenance tasks to ILS shall be consistent with the FAA's
mai nt enance requirenents as defined in FAA-E-2492. The Contractor shal

cl osely exam ne design characteristics and i nherent mai ntenance requirenments
to ensure conpliance with existing FAA systens naintenance requirements

2-8.1.3.2 Systens Engineering and Specialty Interface. The Contractor shal

identify and performthe actions necessary to ensure that |ogistics
requirenents and nai ntenance factors are given equitable weight in decisions
made by other system engineering areas. System engineering specialties
include, but are not limted to: design, safety, standardization, and human
factors.

2-8.1.3.3 Adverse lnpacts. The Contractor shall notify the Government of
deci si ons nade by other system engi neering areas whi ch adversely inpact

| ogi stic support requirenents or nmaintenance planning factors. Such matters
shal | be included as action itenms for the NAILSMT neeting.

2-8.1.4 NAILS El enent Devel opnent _and [ ntegration

2-8.1.4.1 Sinmlar Wrk Efforts. The Contractor shall make maxi mum use of
anal ysis and docunentation being procured under other provisions (i.e.
subcontractor Logistics Support Analysis (LSA) Data, common of f-the-shelf
equi pment data) and as applicable and available, data from other government
contracts and sources. The task analysis and equi prent anal ysis shall not
duplicate previously conducted analysis, data collection, and decision-
maki ng that went into conpiling the data contained in these other sources.
These sinmilar work efforts shall be consolidated in such a way as to
preclude duplication of work and ensure consistency.

2-8.1.4.2 Standardi zation. The Contractor shall acconplish all contractually
requi red NAILS el ement devel opmental efforts using |ogistics requirenents and
mai nt enance pl anni ng gui dance identified in MIL-STD-1388.

2-8.1.4.3 NAILLS Schedules. The schedules for devel opment and delivery of the
i ndi vidual NAILS el ements shall be conpatible and consistent with the

devel opment and delivery of contract line itens. These schedul es shall be
fully integrated into the overall System Schedul e
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to the Government for approval Task 401 (less those task) noted above, which
shall include applicable elements of Task 302.

2-8.2.2.5 Post Production Support Plan - Task 403. The Contractor shall
conduct an analysis and submit a Post Production Support Plan, in accordance
with DI-P-7119. The documented results shall be delivered to the
Government 6 months after date of contract award.

2-8.2.2.6 Supportability Test, Evaluation and Verification - Task 501. The
Supportability Test, Evaluation and Verification contained in the
Supportability Assessment Plan shall be submitted in accordance with DI-S-
7120. The documented results shall be delivered to the Government 6 months

after date of contract award.

2-8.2.3 LSA Candidate Selection Procedures and Criteria. The Contractor
shall perform LSA on all systems, subsystems, end items, components
assemblies, subassemblies, support and test equipment, that are found to
require operational and logistical support parameters documentation. The
Contractor shall perform LSA on any item that does not have an existing

documented maintenance record.

a. The Contractor shall prepare an initial list of LSA candidates. The
list shall include a national stock number/manufacturer’ part
number, and item name as available. The initial list of candidate
items shall be augmented by the Contractor as design engineering
progresses.

b. Equipment of a temporary nature (i.e. special installation switches,
temporary ports that may be removed within the contract maintenance
period, transition switches, etc.) should not be considered as
candidates.

c. The Government shall retain the right for final determination of
candidate for selection, non selection or revised or additional LSA

tasking.

2-8.2.4 LsA Record (LSAR). Data and information generated from the LSA shall
be in accordance with MIL-STD-1388-2A, and MIL-STD-D-1561B and the
requirements contained herein. The LSAR shall be developed as the central
file of validated, integrated and design related logistic data for the 1ILS.
The Contractor shall establish and maintain a Government certified
Automated Data Processing (ADP) system to process and store LSAR data. All
LSAR data manual or automated shall be producible in hard copy format in
accordance with MIL-STD-1388-2A. The Contractor shall update LSAR
documentation to reflect changes in support requirements resulting from
Contractor or Government initiated design changes. Unless otherwise
approved by the Government, the Contractor shall not deviate from the
specified LSAR formats or utilize any supplemental formats in the LsSA Plan.

2-8.2.4.1 Logistic Control Number (LCN) Assignment. The Contractor shall
assign LCNs to individual equipment items to facilitate storage retrieval.
The structure of the number shall represent a top down breakdown of the
hardware and shall include support and test equipment, training equipment, and
installation hardware items. Each item in the equipment from the end item
down to each individual piece part shall be assigned a unique LCN for each
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application of the item throughout the system to identify its relationship to
the next higher assembly. The LCN structure must agree with the hardware
generation breakdown as it will be displayed in the engineering drawings for
the equipment. The Contractor is responsible for ensuring the compatibility
and integration of subcontractor/vendor LCNs within the overall coding
arrangement. The first three characters of each LCN for the ILS shall be
designated "GFC". The "GFC" LCN assigned to the ILS identifies the "a"
identure level. The Contractor3 proposed numbering system shall be described
in the LSA plan and requires Government approval.

2-8.2.4.2 LSAR Data Review. The Contractor shall establish internal
procedures that provide for progressive verification of the adequacy and
technical accuracy of LSAR documentation. The Government reserves the right
to periodically review and examine Contractor produced LSAR data, including
LSAR input data records, LSAR output summaries, drawings, mock-ups,
specification, ADP records, and photographic reproductions. The review of
data from the Contractor3 LSAR program shall ‘be accomplished by members of
the NAILSMT. The Contractor shall have available supportive material and
rationale for all LSAR data presented for review.

2-8.2.4.3 Maintenance Plan Report. The contractor shall prepare and submit
for Government approval, a Maintenance Plan Report consistent with the FAA
concept of maintenance for the ILS; annual inspection, quarterly site

visits for preventive maintenance, and maintainability in accordance with
FAR-E-2492/2b Section 2-3.3.5.

2-8.2.4.4 Deleted

2-8.2.4.5 LSAR Delivery. The Contractor shall prepare and submit to the
Government for approval the required LSAR Data. The Contractor shall deliver
the LSAR data (DRAFT). The Contractor shall prepare and deliver to the
Government for approval the remaining LSAR and the Supplementary Provisioning
Technical Documentation in hard copy format as required by bbD Form 1949-2
(Provisioning Requirements Statements), and MIL-STD-1388-2A.

2-8.2.4.6 LSAR Delivery Schedule. The Contractor shall incrementally deliver
the LSAR master files (listed below) to the Government in a format capable of
being processed on the Material Readiness Support Activity (MRSA) software
schedule to be determined at the guidance conference.

a. Logistic Support Analysis Report 015 (the sequential task
description report).

b.  Logistic Support Analysis Report 060 (the LSA Control Number Master
File to include all header information) prepared in accordance with
DI-ILSS-80116.
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d. Software/Firmvare Docunenta- 2 set
tion in accordance with
MIL-STD-2167 and Data Item
Descri pti ons DI-MCCR-80029
and DI-MCCR-80013 for all
conputer prograns regard-
| ess of storage nedia
(software and/or-firmuare)
delivered by the contractor.

e. Source code of all program 1 set
data on g-track nagnetic tape,
1600 bpi, EBCDI C coded tape in
accordance with MRSA Rev 2,
Rel ease 3 Recorded Magnetic Tape
(1600 bpi, phase EBCDI C coded).

f. Support Software having the 1 set
following mninmm capabilities:

1. Conpilation

2. Assenbly that produces
rel ocatabl e object code

3. Linking Loader

4, Generation, maintenance
and initialization of
storage nedia for prograns
and data

5. Diagnostics to support
fault isolation

6. Editing and debugging tools

7. Test tools

g. Itemldentification in accordance As required
with Paragraph 3.10 of Specification
FAA-G-1210d.
2-8.2.5.3 Spare Parts Peculiar. Additional 1 | ot

Spare Parts Peculiar for items1 through 4
inclusive. These spare parts peculiar are
to be identified following the Gov-
ernment review of the Provisioning Parts
List or during a provisioning conference
to be held at a time and place deternined
by the GCovernment.

2-8.2.5.4 Provisioning Cuidance Conference. Meetings required to support the
provisioning effort shall be addressed at the Provisioning CGuidance Conference
which will be held at the Contractor's facility no later than (NLT) 30

cal endar days after Contract Award.

2-8.2.5.5 Provisioning Conference. A Provisioning Conference shall be held
at the Contractor's facility NLT 30 days after Critical Design Review (CDR)
The Spare Parts Provisioning List shall be delivered 30 days prior to CDR
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2-8.2.5.6 Ceneral Conferences. Ceneral conferences, in addition to the LSA
Qui dance Conference and Provisioning Conference, may be held at any tine
during the life of the contract for the purpose of resolving provisioning
and/ or supply support problenms or issues. The Contractor shall attend,
participate in, and assist the Governnent in resolving problems or issues at
t hese neetings.
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2-9 CONTRACT NAI NTENANCE ( OPTI ON)

2-9.1 Scope: The Contractor shall performall preventive and corrective
mai nt enance for equi pment purchased under this contract. Preventive

nmai nt enance shall be performed in accordance with the manufacturer's
recommended preventive maintenance program  Corrective maintenance shall
be performed as required. An on-site inspection shall be performed
quarterly, and nay be concurrent with preventive or corrective maintenance
actions.

The Contractor shall provide the follow ng:

Al labor for both on-site and renote maintenance services.
Travel and subsistence for on-site maintenance.

Al tools, materials and supplies.

Depot repair of repairable parts used in maintenance.

Repl acenent of throwaway parts used in maintenance.

(12 = P o T o i 1}

The Government shall provide the follow ng:

a. One set of the manufacturer's initial reconmended site spare
parts for each site under contract naintenance.

b. Storage on site for contractor's tools, test equipment,
materials, and supplies.

c. Schedul ed down-time for preventive maintenance and inspection.

2-9.2 System Availability: Quality of performance of system mai ntenance
is measured in terns of system availability. The FAA as part of its
ongoing quality assurance program conputes and publishes system
availability data for all systens which it maintains. The maintenance
contractor is required to provide at |east the sane |evel of system
availability that FAA maintenance provides for the same type of equipnent.
System availability is calculated by the follow ng fornula:

/ \
I Accurul at ed Down Ti ne |

System Availability = | 1 - ----oeccccaannnaommmmm--- | X 100%
| Accunul ated operating time |

\ /

For the purpose of evaluation of maintenance performance under this
contract, systemavailability shall be calculated for downtinme caused by
equi pnent failure and preventive maintenance only. Downtime due to other
unschedul ed causes such as failure of primary power for an extended period
of time, failure of commercial conmunications |ines, weather damage, radio
interference, fire, vandalism and acts of God shall not enter into system
availability calculations.

For airports where 12 to 24 hour response tine can be tolerated, system

availability is typically 98% for Localizer and dide Sl ope equipnent.
This figure is provided for guidance only and is not a specification.
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